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Criterion 0. Introductory Section and Background Information
0A. Executive Summary
An Executive Summary that provides a one to two-page summary/abstract of the information contained within the
Self-Study Report.

The Department of Mechanical Engineering at University of New Mexico has a long
history of operation since 1931. Currently there are 14 regular faculty members (tenured, tenuretrack, and lecturer) and 8 full-time staff members. In Fall 2017 student enrollments at the BS,
MS and PhD degree levels are 586, 53, and 30, respectively. The undergraduate program is
accredited by ABET (Accreditation Board for Engineering and Technology). Departmental
faculty are active in research, with expenditures totaling about $2.5 million per year. Research
areas span a wide spectrum of thermal sciences, fluid mechanics, dynamics, controls, materials,
solid mechanics, as well as interdisciplinary fields of micro-systems, nanotechnology,
biomechanics and renewable energy.
This self-study report documents all academic aspects of the department operation. It
starts with a brief history, the organization structure, and the most recent accreditation review
and previous Academic Program Review – including the findings and our response. The program
objectives and student learning outcomes are described next. For the undergraduate degree,
ABET-specified learning outcomes are followed. The School of Engineering has a common set
of graduate outcomes for all its programs. The BS degree in Mechanical Engineering requires a
total of 124 credit hours, which include the university core courses, math and basic sciences, and
engineering topics. Several of our required courses have a hands-on laboratory component. An
emphasis on design is manifested through the required sequence of Design I through V, with
Design V being the capstone Senior Design. Alternatively, students can opt for the Formula SAE
(FASE) option, with three courses of design, build and test of racecar (leading to national
competition) replacing the Senior Design. There are three options for the MS degree – thesis,
project and coursework only, requiring, respectively, 31, 34 and 34 credit hours. The PhD degree
requires 54 credit hours beyond the BS level, as well as passing the qualifying exam,
comprehensive exam, and dissertation defense.
Assessment of student outcomes is largely dictated by the ABET accreditation process
for the undergraduate program. Questions for assignments/exams and project performance are
selected by the faculty to assess specific outcomes, following the assessment rubric. The results
of these activities are discussed by departmental faculty and used to make continuous
improvement to the program. Graduate level assessment is conducted by the student’s
thesis/project/dissertation committee, following the rubric developed by School of Engineering.
The Engineering Student Success (ESS) Center, under School of Engineering,
coordinates the recruitment of undergraduate students. Those who declared Mechanical
Engineering as their pre-major may be admitted to the program as majors, after completing 18
credit hours of freshman level technical subjects with a minimum grade-point average of 2.75.
Graduate admission is based on the applicant’s academic records, test scores, and letters of
recommendation. A wide range of academic support is provided by the university and at the
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departmental level. Mechanical Engineering students are advised by the faculty as well as
professional advisement staff. During the 2016-2017 academic year, the department awarded 93
BS degrees, 33 MS degrees, and 2 PhD degree. The Manufacturing Engineering Program,
independent of the Department of Mechanical Engineering, administers the Master of
Engineering in Manufacturing Engineering Degree. In the 2016-2017 academic year two
students received this degree.
Currently the regular departmental faculty consists of 8 full professors, 1 associate
professor, 4 assistant professors and 1 senior lecturer. All of them contribute to undergraduate
and graduate teaching, and most of them have an active research program. A reasonably
research-active faculty normally teaches 3 or 4 courses per year, following the School of
Engineering Academic Load Policy. The department encourages every faculty to have a
balanced teaching responsibility at undergraduate and graduate levels.
The department receives about $2M direct Instruction & General (I&G) funds annually.
Other revenues include course fees and differential tuition at the undergraduate and graduate
levels. Research related activities are supported through external funding, primarily from federal
agencies. Most of the education and research activities are performed in the 32,014 sq. ft.
Mechanical Engineering Building. Additional space is needed if the department is to grow. This
self-study report concludes with a comparison with Mechanical Engineering departments in
some of our peer institutions, focusing on the faculty and student counts along with national
ranking.

0B. History
A brief description of the history of each degree/certificate program offered by the unit.

The Department of Mechanical Engineering commenced its operation in 1931 with the
appointment of Marshall E. Farris as Chairman of the Department. Mr. Farris also served as the
first Dean of Engineering at the University. The department awarded its first BS degrees in
1933, its first MS degree in 1948, and its first PhD degrees in 1965. The first woman to
complete our PhD program was Gloria Bennett, in 1991. Through the 1996-1997 academic year,
the department had awarded a total of 2166 BS degrees, 503 MS degrees, and 63 PhD degrees.
Over the last two decades annual degree production has increased to about 90 BS, 18 MS and 4
PhD degrees.
A masters-level program in Manufacturing Engineering began to operate in 1989. It
offers Masters of Engineering degree, administered by the Manufacturing Engineering Program
(MEP) separate from the Mechanical Engineering degree programs. In recent years the annual
degree production averaged around 3.
The facilities used by the Department are primarily housed in the Mechanical
Engineering building which was completed in 1980 at a cost of $5.1 million. This building was
first used in the 1980-81 academic year. It includes classrooms, department administrative
office, offices for faculty and graduate students, undergraduate study and organizational spaces,
and several instructional and research laboratories. By virtue of having a relatively large lecture
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hall adjacent to a spacious atrium on the main floor, the building has become a gathering place
for many meetings and receptions. The Manufacturing Technology and Training Center
(MTTC) building, located in the south campus, was completed in 1998. It houses the
Manufacturing Engineering Program but also provides some education and research spaces
utilized by Mechanical Engineering.

0C. Organizational Structure and Governance
A brief description of the organizational structure and governance of the unit, including a diagram of the
organizational structure.

The Department of Mechanical Engineering has a democratic style of governance that
attempts to involve all faculty in key decisions. The Dean of School of Engineering appoints the
Department Chair, after consultation with faculty and other University officials. The Chair
appoints the Associate Chair and various committees. Normally the leadership team in the
Department consists of Chair, Associate Chair, and the Director of Graduate and Undergraduate
Programs. The organizational structure is shown in the diagram below. Currently the Associate
Chair also serves as Graduate Program Director and Director of Facilities, and is charged to
supervise technical staff members.
Chair

Associate Chair

Graduate Program
Director

Faculty (Tenured,
Tenure-track,
Lecturers, Adjuncts)

Undergraduate
Program Director

Department
Administrator

Staff members
(administrative,
advisement,
accounting)

Staff members (technical)

0D. Specialized and/or External Accreditations
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Information regarding specialized/external program accreditation(s) associated with the unit, including a summary
of findings from the last review, if applicable. If not applicable, indicate that the unit does not have any
specialized/external program accreditation(s).

There is no accrediting body for the graduate programs in the Department of Mechanical
Engineering. Our undergraduate program, on the other hand, is accredited by the Engineering
Accreditation Commission of ABET (Accreditation Board for Engineering and Technology).
The ABET visit normally takes place once every 6 years. The most recent visit was in Fall of
2016. The final report was received in August 2017. The “Summary of Accreditation Actions”
stated that Mechanical Engineering (BS) is “Accredited to September 30, 2019. A request to
ABET by January 31, 2018 will be required to initiate a reaccreditation report evaluation. A
report describing the actions taken to correct shortcomings identified in the attached final
statement must be submitted to ABET by July 01, 2018. The reaccreditation evaluation will
focus on these shortcomings. Please note that a visit is not required.” The “Final Statement of
Accreditation” is shown below.
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Since six years ago the retirement of our faculty in charge of ABET has created difficulty
for maintaining continuity and consistency in our assessment process. The issue has now been
addressed with a new faculty appointed as the ABET Director. Since the accreditation visit in
Fall 2016, the Department is working to make sure that assessment of all student outcomes is
properly performed and documented. A timetable has been developed. We will provide evidence
in our interim report to ABET demonstrating the complete process. As for the two Concerns
raised above, the first one about inadequate advisement support has been resolved after the
Department hired a second staff advisor. The second concern regarding equipment in the heat
transfer laboratory was shown above as unresolved (as of April 2017). All new equipment is now
in place and the new lab projects utilizing the equipment were implemented starting Fall 2017.

0E. Overview of Previous Academic Program Review
A brief description of the previous Academic Program Review Process for the unit. The description should:





note when the last review was conducted;
provide a summary of the findings from the Review Team Report;
indicate how the Unit Response Report and Initial Action Plan addressed the findings; and
provide a summary of actions taken in response to the previous APR.

The Department went through its last APR on February 15-17, 2009. The review
committee consisted of Profs. Hamid Garmestani (Georgia Tech), G. M. Homsy (University of
California at Santa Barbara), Vijay Kumar (University of Pennsylvania), and Timothy Ross
(UNM, Civil Engineering). The summary of findings, departmental response (back in 2009),
and actions/updates (through the present time, 2017) are listed below.
Finding 1: The practice of offering every required course every term drives a significant fraction
of the teaching requirements and it hampers the development of a coherent graduate curriculum.
Response (2009): The Department will revisit the issue along with the faculty teaching load.
Update (2017): For three years (2012-2015) the Department implemented a reduced course
offering frequency for most of the undergraduate required courses. However, due to a variety
of reasons (inability to accommodate too many laboratory sections, insufficient number of
large classrooms on campus, new faculty teaching load policy set by the School of
Engineering etc.) the Department turned back to offering most required undergraduate
courses in both Fall and Spring.
Finding 2: There is a pressing need to bolster the PhD enrolment, which directly influence
rankings and to address the current imbalance between MS and PhD enrolments. A reasonable
target would be that the research active faculty ought to have at least 2-3 PhD students.
Response (2009): The balance between MS and PhD students is beginning to shift as the
department is offering a stronger research program. However, the department does not have
the resources to “lock in” sufficient well qualified PhD students.
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Update (2017): The department now has a slightly greater graduate enrollment, at both the
MS and PhD levels, than eight years ago (although the number of faculty has declined).
Acquiring sufficient research support to help recruit PhD students is still a challenge.
Finding 3: Given the current composition of the faculty, reaching critical mass implies a growth
in faculty size over the next 5 years to a total of 22-23 faculty (not counting possible retirements)
against a current total of 17.
Response (2009): The department is painfully aware of its need to grow so that we do not
lose standing in the national arena. Resources are needed.
Update (2017): Instead of growing the faculty from the size of 17, our number is now
reduced to 14. Allocation of faculty lines to the department is beyond the departmental
control.
Finding 4: The department should continue to be vigilant and proactive in pursuing
opportunities to hire promising women faculty who have interests aligned with the goals and
emphases of the research program.
Response (2009): The department has been actively looking into the possibility of adding
female faculty whose research interests coincide with its strategic areas.
Update (2017): The department currently has two female full time faculty.
Finding 5: We suggest the Mechanical Engineering Department and the Manufacturing
Engineering Program (MEP) discuss ways to leverage existing strengths in manufacturing and
move forward aggressively to hire several faculty over the next five years in order to build a
PhD research-based program in this general area.
Response (2009): The relationship between ME and the MEP is complicated by the different
funding mechanism operating for the MEP. A solution at a level higher than the SOE is
needed to achieve this goal, which would greatly benefit both the ME and MEP programs.
Update (2017): As noted above, there has been a net loss of faculty over the past several
years.
Finding 6: The equipment and instrumentation in a large number of teaching laboratories is
outdated and falls well below the standard expected of an ABET-accredited program.
Response (2009): We have conducted a careful examination of the required undergraduate
laboratories and prepared a list of required equipment necessary to bring them up to a
standard that will satisfy ABET.
Update (2017): The department has made great efforts upgrading the teaching laboratories.
During the 2010 and 2016 ABET visits there was no major issue about the equipment.
Finding 7: The advisement staff has been vacated since the freezing of all open positions. It is
essential that the Department be allowed to fill this position.
Response (2009): The position has since been filled.
Update (2017): The department currently has two full time advisement staff members.
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Finding 8: The Department is operating the machine shop with a single machinist. The
Department and the School will be well served by adding an additional machinist over time.
Response (2009): This issue requires a decision to be made at the School level or higher.
Update (2017): The department has been using experienced student workers to assist the
machinist.
Finding 9: The Department is currently operating without a trained technician who would
normally support the research and teaching labs.
Response (2009): This is a consequence of the University-wide staff hiring pause. We have
submitted a request to be allowed to replace the technician.
Update (2017): The department currently has a full time laboratory technician.
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Criterion 1. Student Learning Goals and Outcomes
The unit should have stated student learning goals and outcomes for each degree/certificate program and
demonstrate how the goals align with the vision and mission of the unit and university. (Differentiate for each
undergraduate and graduate degree and certificate program offered by the unit.)

1A. Vision and Mission
Provide a brief overview of the vision and mission of the unit and how each offered degree/certificate program
addresses the vision and mission of the unit.

The school of Engineering sets the common mission and vision for all its departments:
The Mission
The mission of the School of Engineering (SOE) at the University of New Mexico is to educate
students in engineering and computer science to contribute to the social, technological, and
economic development of our state, nation, and global community. We offer a superior education
in engineering and computer science in an environment that fosters teamwork, cultural and
intellectual diversity, a strong sense of public responsibility, and lifelong learning.
The Vision
The School of Engineering at the University of New Mexico offers broad access to high-quality
research-based education by:
• Creating and communicating knowledge through outstanding educational programs that
promote learning by uniting teaching and research,
• Recognizing and utilizing cultural and intellectual diversity as creative forces that underlie and
enable excellence in engineering and computer science, and
• Stimulating and engaging the School’s programs to advance economic development and
address critical technological challenges for New Mexico, the nation, and the global economy.
The forward-looking integration of these elements will place the School among the nation’s
leading comprehensive public engineering colleges.

1B. Relationship between the Unit and University's Vision and Mission
Describe the relationship of the unit's vision and mission to UNM’s vision and mission. In other words, to assist the
university in better showcasing your unit, please explain the importance of its contribution to the wellbeing of the
university, including the impact of the unit’s degree/certificate program(s) on relevant disciplines/fields, locally,
regionally, nationally, and/or internationally.

University Vision Statement
UNM will build on its strategic resources:


to offer New Mexicans access to a comprehensive array of high quality educational, research,
and service programs,
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to serve as a significant knowledge resource for New Mexico, the nation, and the world; and
to foster programs of international prominence that will place UNM among America's most
distinguished public research universities.

University Mission
The University will engage students, faculty, and staff in its comprehensive educational,
research, and service programs.
• UNM will provide students the values, habits of mind, knowledge, and skills that they need to
be enlightened citizens, to contribute to the state and national economies, and to lead satisfying
lives.
• Faculty, staff, and students create, apply, and disseminate new knowledge and creative works;
they provide services that enhance New Mexicans' quality of life and promote economic
development; and they advance our understanding of the world, its peoples, and cultures.
• Building on its educational, research, and creative resources, the University provides services
directly to the City and State, including health care, social services, policy studies,
commercialization of inventions, and cultural events.
The School of Engineering’s vision and mission and the University’s are in alignment. In
particular, the SOE mission statement emphasizes teamwork, cultural and intellectual diversity,
public responsibility, lifelong learning and the contributions to social, technological, and
economic development from local to global scales, so it is relevant and directly applicable to
each of the three University’s mission statements.

1C. Unit Goals and Student Learning Outcomes
List the overall program goals and student learning outcomes for each degree/certificate program within the unit.
Include an explanation of how they are current and relevant to the associated discipline/field. In accordance with
the Higher Learning Commission’s criteria for accreditation, student learning goals and outcomes should be
articulated and differentiated for each undergraduate and graduate degree and post-graduate and certificate
program.

Consistent with the vision and mission of SOE, the Department of Mechanical
Engineering sets the following educational objectives for the undergraduate program:
• Graduates will have the educational background necessary to compete successfully in a global
workplace
• Qualified graduates will pursue advanced study if desired
• Graduates will pursue leadership positions in their profession and/or communities
These objectives, as well as the student learning outcomes listed below, are in compliance with
the current requirements set by the accreditation body of our undergraduate program, ABET. The
graduate program objectives are largely the same as the undergraduate program, with the added
emphasis on a vibrant research agenda to advance fundamental knowledge in mechanical
engineering through professionally recognized scholarship.
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Student Learning Outcomes (B.S. in Mechanical Engineering)
By the time our graduates complete the mechanical engineering program, they will have
successfully demonstrated the following:
a. An ability to apply knowledge of mathematics, science and engineering.
b. An ability to design and conduct experiments, and analyze and interpret data.
c. An ability to design processes, systems or components to meet desired needs and subject
to realistic constraints, such as economic, environmental, social, political, ethical, health,
safety, manufacturability, and sustainability.
d. An ability to function on multidisciplinary teams.
e. An ability to identify, formulate and solve engineering problems.
f. An understanding of the professional and ethical responsibilities of engineers.
g. An ability to communicate effectively.
h. An understanding of the global, economic, environmental and societal impacts of
engineering activities.
i. A recognition of the need for lifelong learning and awareness of how this can be achieved
in their subsequent career.
j. A knowledge of contemporary issues.
k. An ability to use modern techniques, skills and engineering tools to address problems
encountered in engineering practice.
Student Learning Outcomes (M.S. in Mechanical Engineering)
Students receiving the M.S. degree will:
1) Exhibit knowledge of engineering and science fundamentals appropriate for the
Mechanical Engineering discipline and/or specialization.
2) Be able to communicate effectively.
3) Demonstrate the ability to critically assess information in the Mechanical Engineering
discipline and/or specialization.
Student Learning Outcomes (Ph.D. in Mechanical Engineering)
Students receiving the PhD degree will:
1) Exhibit knowledge of engineering and science fundamentals appropriate for the
Mechanical Engineering discipline and/or specialization.
2) Demonstrate a depth of knowledge in the specialization.
3) Have the ability to conduct original research.
4) Have demonstrated the ability to perform a critical review of the literature in the area of
specialization.
5) Be able to communicate effectively.
1D. Constituents and Stakeholders
Describe the unit’s primary constituents and stakeholders. Include an explanation of: (1) how the student learning
goals and outcomes for each degree/certificate program are communicated to students, constituents, and other
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stakeholders; and (2) how satisfaction of the student learning goals and outcomes for each degree/certificate
program would serve and support students’ academic and/or professional aspirations. Provide specific examples.

The constituents of the Department are its students, faculty and staff. Other primary
stakeholders include School of Engineering, the Advisory Council of the Department, our
alumni, and employers of our graduates. The program objectives and student outcomes are
posted on the departmental webpages. The outcomes are set by ABET (undergraduate) and the
School of Engineering (graduate). The program objectives are set by faculty with periodic
discussion on the ME Advisory Council. The most recent example is the Advisory Council
meeting on November 17, 2017, where the Council endorsed our current program objectives.
Achieving the outcomes directly links to our student success. Our student design teams
(such as Formula SAE) has been one of the top performers in national competitions; students in
the program get job offers before graduating from companies like Ford, GM, Fiat Chrysler,
Honda, and Boeing etc. Many of our B.S. degree graduates continue with graduate studies at
UNM as well as highly ranked universities such as MIT, Stanford University, University of
California at Berkeley, Carnie-Mellon University, and Georgia Tech. A large number of our
M.S. and Ph.D. graduates are employed at government laboratories and private sections, many
with leadership positions.

1E. Primary Constituents and Stakeholders
Describe the unit’s primary constituents and stakeholders.

See 1D.

1F. Student Learning Goals and Outcomes Strategic Planning
Discuss how the unit’s strategic planning efforts have evolved in relation to student learning goals and outcomes of
its degree/certificate program(s), serving its constituents and stakeholders, and contributing to the wellbeing of the
university and UNM community. Include an overview of the unit’s strategic planning efforts going forward. For
example, discuss the strengths and challenges of the unit, including the steps it has taken to maximize its strengths
and address both internal and external challenges.

Formal strategic planning happened only occasionally in the department as it is mostly
aligned with the School of Engineering initiatives. The department, however, constantly assesses
the student outcomes to ensure student success. In recent years the department has been
hampered by the small faculty size, which led to the need to seek adjunct faculty to cover
teaching. This makes maintaining accessibility and quality challenging. We have thus tried to
utilize, to the extent possible, our own emeritus faculty, research faculty, and Ph.D. candidates
for the purpose. Each semester there are about ten courses taught by these non-regular faculty
members.
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Criterion 2. Teaching and Learning: Curriculum
The unit should demonstrate the relevance and impact of the curriculum associated with each degree/certificate
program. (Differentiate for each undergraduate and graduate degree and certificate program offered by the unit.)

2A. Curricula
Provide a detailed description of the curricula for each degree/certificate program within the unit. (1) Include a
description of the general education component required and program-specific components for both the
undergraduate and graduate programs. (2) If applicable, provide a justification as to why any bachelor’s degree
program within the unit requires over 120 credit hours for completion.

2A.1. Undergraduate Program
Students completing the B.S. degree program are prepared for both professional careers
and further study. The curriculum contains mathematics, science, and a rigorous set of
engineering courses that prepare students for both avenues of personal development. This is
evident in the choices our students make. Essentially all of our students leave with jobs as
engineers or enter a graduate school in engineering or business.
UNM Core Curriculum
All undergraduates at UNM are required to complete the UNM core curriculum. The
UNM core courses are classified into seven areas: Writing and Speaking, Mathematics, Physical
and Natural Sciences, Social and Behavioral Sciences, Humanities, Foreign Language, and Fine
Arts. Students have numerous options for satisfying the UNM core. These can be found at:
https://unmcore.unm.edu/index.html .
Major Design Experience
The undergraduate mechanical engineering degree program allows students two options with
respect to the major design experience project. One option is the ME 460, Mechanical
Engineering Design V - one semester four credit hour course. Students following this option
work in teams to design and build a product. The students are required to do a patent search to
assure the product is unique. At the end of the course, the students present their design and
product to engineers from local industries and government laboratories. In the past two years the
department also added the solar boat design and rocket design sections to ME 460.
The second option is the Formula SAE (FSAE) program. This is a three-course program where
the students design, build, and test a racecar that is eventually entered into the FSAE
competition. Two of the courses count as technical electives.
Both options provide students with a comprehensive design experience based on the knowledge
and skills acquired in earlier coursework and incorporating appropriate engineering standards
and multiple realistic constraints.
Table 5.1 shows the curriculum for both design options.
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Table 5.1 – The class work required in the B.S. degree program. The courses are classified
as mathematics / science, engineering, or general education according to the ABET
requirements.
Category (Credit Hours)

Year:
Semester

Course – Senior Design Option
(Department, Number, Title)

Math &
Basic
Sciences

Engineering
Topics
Check if Contains
Significant Design
()

General
Education

Freshman 1st Semester (17 credit hours)
1:1

Chemistry 121L General Chemistry

3

1.1

Chemistry 123L General Chemistry I Lab

1

1:1

English 110 Accelerated Composition

1:1

ME 160L Mechanical Engng Design I

1:1

Math 162L Calculus I

1:1

Core Fine Arts Elective

3
3 ( )
4
3

Freshman 2nd Semester (17 credit hours)
1:2

English 120 Composition III

3

1:2

Physics 160 General Physics I

3

1:2

Physics 160L General Physics I Lab

1

1:2

Math 163 Calculus II

4

1.2

CS 151L Computer Prog Fundamental

1

1:2

Core Humanities Elective

2
3

Sophomore 1st Semester (16 credit hours)
3 ( )

2:1

ME 260L Mechanical Engng Design II

2:1

CE 202 Engineering Statics

2:1

Physics 161 General Physics II

3

2:1

Math 264L Calculus III

4

2:1

ME 217 Energy, Environment & Society

1

3
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2

Sophomore 2nd semester (16 credit hours)
2:2

ME 306 Dynamics

2:2

ECE 203L Circuit Analysis

2:2

Math 316 Applied Ord Diff Equations

2:2

ME 318L Mechanical Engineering Lab

2:2

Core Writing & Speaking Elective

1

2
3

3
4
3

Junior 1st Semester (16 credit hours)
3:1

ME 317L Fluid Mechanics

4

3:1

ME 301 Thermodynamics

3

3:1

CE 302 Mechanics of Materials

3

3:1

Math Elective

3:1

Core Humanities Elective

3
3

Junior 2nd Semester (16 credit hours)
3:2

ME 360L Mechanical Engng Design III

3( )

3:2

ME 357 Intro to Mechanical Vibrations

3

3:2

ME 370L Engineering Materials Science

3:2

Econ 105 Introduction to Macroeconomics

3

3:2

Core Second Language Elective

3

1

3

Senior 1st Semester (13 credit hours)
4:1

ME 320L Heat Transfer

4

4:1

ME 459 Mechanical Engineering Design IV

4:1

ME 380 Mechanical Control Systems

3

4:1

Mechanical Engineering Elective

3

3( )

Senior 2nd Semester (13 credit hours)
4( )

4:2

ME 460 Mechanical Engineering Design V

4:2

Technical Elective

3

4:2

Mechanical Engineering Elective

3

4:2

Mechanical Engineering Elective

3

19

Totals– BSME Degree Program (hours)

33 hrs

65 hrs

Percent of Total 124-hour BS Degree Program

26.6%

52.4%

Minimum ABET Requirement (hours)

32 hrs

48 hrs

25%

37.5%

Minimum ABET Requirement (percent)

26 hrs

Category (Credit Hours)
Year:

Course – FSAE Option

Semester

(Department, Number, Title)

Engineering Topics
Math &
Basic
Science

Check if Contains
Significant Design
()

General
Education

Junior 2nd Semester (17 credit hours)
3:2

ME 360L Mechanical Engineering Design III

3:2

ME 357 Intro to Mechanical Vibration

3:2

ME 370L Engineering Materials Science

3:2

ME 406 FSAE I

3:2

Econ 105 Introduction to Macroeconomics

3 ( )
3
1

3
4 ( )
3

Senior 1st Semester (13 credit hours)
4:1

ME 320L Heat Transfer

4

4:1

ME 459 Mechanical Engineering Design IV

4:1

ME 380 Mechanical Control Systems

4:1

ME 407 FSAE II

3 ()
3
3 ()

Senior 2nd Semester (12 credit hours)
4:2

ME 408 FSAE III

3 ( )

4:2

Technical Elective

3

4:2

Mechanical Engineering Elective

3

4:2

Core Second Language Elective

3

33 hrs

Totals– BSME Degree Program (hours)
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65 hrs

26 hrs

Percent of Total 124-hour BS Degree Program

26.6%

52.4%

Minimum ABET Requirement (hours)

32 hrs

48 hrs

25%

37.5%

Minimum ABET Requirement (percent)

Prior to the Fall 2013 semester, the UNM-mandated minimum number of credit hours
required to earn a Bachelors degree was 128. During Fall 2013, the Provost proposed reducing
this minimum to 120 credit hours. This proposal was approved by the faculty senate in Spring
2014. Subsequently, the Provost strongly encouraged all Bachelors degree programs at UNM to
reduce the required number of hours to as close to 120 hours as possible. The main rationale for
this change was to improve the overall UNM graduation rates, which are factored into the state
higher education funding formula. During the 2014-15 academic year, the Department of
Mechanical Engineering responded to the proposal and decided to reduce the total credit hour
from 130 to 124 by eliminating the second chemistry course and a mechanical engineering
elective. These changes were approved by the UNM faculty senate in the Spring of 2015, and
students have already begun to graduate under the new reduced credit hour curricula. It will be
difficult to reduce the credit hours further without reducing the UNM core requirement.

2A.1 Graduate Program
All graduate students in Mechanical Engineering are required to complete a set of core
courses as part of an MS or PhD programs. PhD students may satisfy these requirements with
equivalent courses taken as part of an MS program as approved by the ME Graduate Program
Director. Courses taken at the ME 400-level are not accepted and may not be repeated at the ME
500-level to satisfy the core requirements. The ME Graduate Core consists of four courses:
1) One mathematics course, selected from:
ME 500 Numerical Techniques in Mechanical Engineering
ME 504 Computational Mechanics
CBE 525 Methods of Analysis in Chemical & Nuclear Engineering
Any Math/Stat 5XX course
2) One thermal science course, selected from:
ME 520 Advanced Thermodynamics
ME 530 Theoretical Fluid Mechanics
3) One solid mechanics course, selected from:
ME 501 Advanced Mechanics of Materials
ME 512 Continuum Mechanics
ME 540 Elasticity
4) One dynamics & controls course, selected from:
ME 516 Applied Dynamics
ME 580 Dynamic System Analysis
ME 581 Digital Control of Mechanical Systems
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ME 562 Spacecraft Attitude Dynamics and Control
Equivalent graduate-level courses taken at another institution may be used to satisfy this
requirement, but this must be decided on a case-by-case basis by the Graduate Program Director.
Detailed degree requirements are explained in the ME Graduate Manual
(http://megrad.unm.edu/Graduate/Manual.htm ).
Master of Science in Mechanical Engineering (MSME) Degree
A minimum of 24 hours of 500-level credit is required for all students pursuing the MSME
degree program.
Plan I (Thesis) – This degree plan requires 31 semester credit hours. Six (6) credit hours (ME
599) will be required for a thesis. A seminar course must be taken for two semesters.
Plan II (Project) – This degree plan requires 34 semester credit hours. Three (3) credit hours (ME
559) will be required for a project. A seminar course must be taken for two semesters.
Plan III (Coursework Only) – This degree plan requires 34 semester credit hours of regular
coursework. A seminar course must be taken for two semesters.
Optional “Concentration”: Manufacturing Engineering - The MSME with Manufacturing
Concentration requires 37 semester credit hours and a three-month industrial internship in a
manufacturing setting. At least three electives for this program must be selected from a set of
engineering science courses defined by the department.
Shared-Credit Program: B.S. to M.S. in Mechanical Engineering
The School of Engineering offers a Shared-Credit Degrees Program designed to allow students
to complete B.S. and M.S. degrees in five years (depending on the student's mathematics
preparation upon entering UNM as a first-year undergraduate student). To accomplish this, some
courses are counted towards both the Bachelor's and Master's degrees.
Department of Mechanical Engineering allows up to 12 credit hours of undergraduate electives
to be replaced by 500-level graduate courses that count towards both degrees.
Eligibility: Students may apply to the Shared-Credit Program during the undergraduate junior
year, after completing 75 credit hours applicable to the B.S.M.E. degree. At least 64 credit hours
need to be mathematics, science, and engineering courses (CE, CHEM, CS, ECE, MATH, ME,
PHYC, STAT) applicable to the B.S.M.E. degree. A cumulative GPA of at least 3.50 is normally
required, counting only the completed courses applicable to B.S.M.E. at the time of application.
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(Students with a cumulative GPA below 3.5 but above 3.0 have the opportunity to apply, with a
recommendation from faculty required.)
PhD in Engineering Degree (Concentration in Mechanical Engineering)
The Doctor of Philosophy degree requires 54 credit hours beyond the bachelor’s degree,
exclusive of the dissertation credit. Details of all special requirements are subject to departmental
policy.
Course Requirements – In addition to the general University doctoral degree requirements listed
in the Graduate Programs section of the UNM Catalog, students pursuing a PhD in Engineering
with a concentration in Mechanical Engineering must meet the core course requirement as
described above. Three semesters of seminar course must be taken.
Qualifying Examination
PhD students must pass the Mechanical Engineering Qualifying Examination before they form a
Committee-on-Studies and file the Application for Candidacy form. Students must take the
Qualifying Examination no later than the second semester in the Mechanical Engineering
graduate program as a PhD student. The PhD Qualifying Examination remains as one of the
major components of quality control in this program.
Comprehensive Examination
Before a student may complete this requirement, he/she must have passed the Qualifying
Examination. The Comprehensive Examination must be administered and passed in the same
semester the Application for Candidacy form is approved by the Graduate Program Director and
the Dean of Graduate Studies.
Defense of Dissertation
All candidates must pass a Final Examination (Defense of Dissertation). The Dissertation
Committee conducts the defense of the dissertation.
Master of Engineering in Manufacturing Engineering (MEME) Degree
This degree is administered by the Manufacturing Engineering Program (MEP), independent of
the Department of Mechanical Engineering. MEP is a multidisciplinary graduate-level program
within the School of Engineering. The MEME degree requires 33 credit hours. A 3-month
industrial internship in a manufacturing setting is required. Although a research thesis is an
option, MEP students typically elect to do a manufacturing project with industry. The MEME
degree supports concentrations in Computer Integrated Manufacturing (CIM), Mechanical and
Equipment Manufacturing (MEM), and Semiconductor and Electronics Manufacturing (SEM).
The MEP core curriculum utilizes two MBA-level courses provided by the UNM Anderson
Schools of Management (ASM) that cover manufacturing organization and management
(MGMT-506) and microeconomics for managers (MGMT-504). The SEM concentration has a
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special core that covers semiconductor and microelectronics design and processing, and factory
design and operations. Also, the UNM MEP and ASM offer a 60-hour dual-degree program
leading to a MEME degree and an M.B.A. (MEME/MBA plan). An industrial internship and
project are an integral part of the program.
Detailed program requirements can be found at the website:
http://www.mfg.unm.edu/programs-and-degrees/index.html

2B. Contributions to other Units
Discuss the significance of the unit’s contributions to and/or collaboration with other internal units within UNM,
such as offering general education core courses for undergraduate students, common courses for selected graduate
programs, courses that fulfill pre-requisites of other programs, courses that are electives in other programs, crosslisted courses, etc.

As listed below, one course offered by the Department of Mechanical Engineering
belongs to the UNM Core Curriculum. Some other ME courses are interdisciplinary in nature
and are cross-listed with other departments spanning the School of Engineering, College of Arts
and Sciences, and School of Medicine.
ME 217 Energy, Environment and Society – It is cross-listed as a Geography course GEOG 217,
and is one of the courses of UNM Core Curriculum in Area 4: Social and Behavior Sciences.
ME 380 Analysis and Design of Mechanical Control Systems – It is also offered as an Electrical
and Computer Engineering course ECE 345. ME and ECE faculty take turns teaching it: ECE in
the Fall and ME in the Spring.
ME 407 FSAE Racecar Build is cross-listed as ECE 419.
ME 408 FSAE Racecar Test is cross-listed as ECE 420.
ME 401/501 Advanced Materials Science is cross-listed as a Civil Engineering course CE 501.
ME 419/519 Theory, Fabrication, and Characterization of Nano and Microelectromechanical
Systems (NEMS/MEMS) is cross-listed as ECE 519 and NSMS 519 (Nanoscience and Microsystems Engineering course).
ME 461/561 Orbital Mechanics is cross-listed as ECE 495/595.
ME 561 Biomechanics is cross-listed as a Biomedical Engineering course BME 575.
ME 561 Biodesign is cross-listed as BME 598, CBE 515 (Chemical and Biological Engineering),
BIOM 505 (Biomedical Sciences, School of Medicine), NSMS 595, and CBE 499.
ME 461/561 Polymer Chemistry is cross-listed as CHEM 471 (Chemistry), CHEM 545, and
NSMS 518.
ME 350 Engineering Economy is cross-listed as CE 350.
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2C. Course Delivery Modes
Discuss the efficiency and necessity of the unit’s mode(s) of delivery for teaching courses.

To meet the needs of our large undergraduate population, the department offers required
undergraduate courses in both Fall and Spring. The class size is around 40-60 for the most part.
Many courses have a laboratory component (including Designs I, II and III, Measurements, Fluid
Mechanics, Materials Science, and Heat Transfer), and they are broken into sections for different
days of the week to conduct hands on or computer work led by TAs. Electives and graduate level
courses are generally offered once a year, but in some cases the offering is less frequent.
A small fraction of our courses is taught online. Some of the online courses still require
students to come to campus two or three times a semester to take tests. The online setting
provides a convenient means for those working students, especially graduate students, to
progress towards their degree with less interruptions.

2D. Teaching and Learning: Curriculum Strategic Planning
Discuss the unit’s strategic planning efforts going forward for identifying, changing and/or examining areas for
improvement in its curricula.

To avoid confusion and unnecessary administrative burden, the department does not
intend to modify its curricula often. Small adjustments can be made when issues are identified.
One recent example is adding one new course to the graduate core course list. Any future
structural change of the curricula will be based on the assessment of student outcomes, which we
conduct regularly as detailed in other chapters of this report.
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Criterion 3. Teaching and Learning: Continuous Improvement
The unit should demonstrate the relevance and impact of the curriculum associated with each degree/certificate
program. (Differentiate for each undergraduate and graduate degree and certificate program offered by the unit.)

3A. Overview of Assessment Process
Describe the assessment process and evaluation of the student learning outcomes for each degree/certificate
program by addressing the items below. • Describe the overall skills, knowledge, and values are expected of all
students at the completion of the program (refer to the program learning goals outlined in Criterion 1)? • Explain
how the current direct and indirect assessment methods are established and administered as program-level
assessments including how they are used to measure each student learning outcomes. Also, provide a description of
the courses in which the assessment methods are administered and the extent to which students are expected to meet
each student learning outcomes. • Explain and provide evidence of how the program has progressively improved,
evolved and/or maintained the quality and effectiveness of its assessment structure and activities in order to reflect,
sustain and/or maximize student learning (i.e., updated assessment plans, annual assessment reports, assessment
maturity scores, etc.)

Undergraduate Program
The ABET assessment plan for the Mechanical Engineering Department at the University
of New Mexico is designed to assess the eleven ABET outcomes a through k, which are the same
as the student learning outcomes in Criterion 1. The goals of this assessment are to determine if
undergraduate students, at the completion of the degree program, are satisfactorily
knowledgeable in each of the outcome areas and to establish a framework for the continuous
improvement of the program.
The student learning outcomes are closely related to the program educational objectives.
Achievement of the student outcomes is necessary for graduates to be able to achieve the
program educational objectives. Table 1 maps the student outcomes onto the mechanical
engineering program objectives.
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Table 1. Relationship of Student Outcomes to Program Educational Objectives
Student Outcomes

PEO 1: Graduates
will have the
educational
background
necessary to
compete
successfully in a
global workplace.

a) An ability to apply knowledge of
mathematics, science and engineering.
b) An ability to design and conduct
experiments as well as to analyze and
interpret data.
c) An ability to design a system,
component or process to meet desired
needs within realistic constraints such
as economic, environmental, social,
political, ethical, health and safety,
manufacturability and sustainability.
d) An ability to function on multidisciplinary teams.
e) An ability to identify, formulate and
solve engineering problems.
f) An understanding of professional
and ethical responsibility.
g) An ability to communicate
effectively.
h) The broad education necessary to
understand the impact of engineering
solutions in a global, economic,
environmental, and societal context.
i) A recognition of the need for and an
ability to engage in lifelong learning.
j) A knowledge of contemporary
issues.
k) An ability to use the techniques,
skills and modern engineering tools
necessary for engineering practice.

PEO 2:
Qualified
graduates
will
pursue
advanced
study if
desired.

X

X

X

X

X

X

X

X

X

X

X

PEO 3:
Graduates
will pursue
leadership
positions in
their
profession
and/or
communities.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

It is important to assess each of these outcomes in their entirety, as several of the
outcomes are compound statements where more than one outcome is defined in a single
statement. The following expanded list of outcomes was adopted in Spring 2008 and was used
until Fall 2017 when some new changes to this list were made.
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a. an ability to apply their knowledge of mathematics, science, and engineering;
1.

an ability to apply their knowledge of mathematics;

2.

an ability to apply their knowledge of science;

3.

an ability to apply their knowledge of engineering;

b. an ability to design and conduct experiments as well as analyze and interpret data;
1.

an ability to design experiments;

2.

an ability to conduct experiments;

3.

an ability to analyze data;

4.

an ability to interpret data;

c. an ability to design a system, component, or process that meets desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability, and sustainability;
d. an ability to function in multi-disciplinary teams;
e. an ability to identify, formulate, and solve engineering problems;
1.

an ability to identify engineering problems;

2.

an ability to formulate solutions to engineering problems;

3.

an ability to solve engineering problems;

f. an understanding of professional and ethical responsibility;
1.

an understanding of professional responsibilities;

2.

an understanding of ethical responsibilities;

g. an ability to communicate effectively;
h. the broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context;
i. a recognition of the need for, and an ability to engage in lifelong learning;
1.

a recognition for the need of lifelong learning;

2.

an ability to engage in lifelong learning

j. a knowledge of contemporary issues;
k. an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice;
The Mechanical Engineering Department assessed each of the 20 outcomes until Fall 2017.
Starting Fall 2017 the following changes have been implemented:
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Outcomes (b3) and (b4) were combined into one: (b3) an ability to analyze and interpret
data
Outcomes (e) and (f) were combined back into one outcome each.

The main reason behind these changes was to make the assessment process more
straightforward, hence improving the continuity of assessment.

Undergraduate Program Assessment Methodology
Direct Measurement
Mechanical Engineering courses are the only courses used for undergraduate outcomes
assessment. Mathematics, science, humanities, social sciences and other courses are part of the
undergraduate degree program but are not used for outcomes assessment.
Each outcome is assessed by directly examining student performance on exams,
homework, essays, reports, projects, or oral presentations. The assessment is aided by the use of
a rubric specifically designed to measure the outcome.
In general, grades are not used for the assessment because the course grade may be based
upon criteria other than that specified by the outcome.
Instructors teaching the courses select the student work to be assessed. This work is a
normal part of the course and may consist of part or all of an exam, homework assignment,
essay, report, or oral presentation. The student work is carefully selected so that it:


is directly applicable to the outcome being measured.



demonstrates knowledge that every student in the class should have.



constitutes work the students would do even if the outcome was not being
evaluated.

Rubrics, defined by the instructors, are used to evaluate the student work. These rubrics
consist of performance criteria and levels of performance. The performance criteria divide the
work into several, well defined components that relate to the outcome being assessed. The
student is expected to show some level of performance in all of these components in the process
of solving the problem, writing the report, etc. The level of performance defines how well the
student performs in each criterion being measured. The Mechanical Engineering Department
chose four levels to measure student performance. They are:
1.

Poor – shows very little or no capability or knowledge in the performance criteria.

2.

Inadequate – showed some capability but the quality of the work below what is
expected for the course.

3.

Adequate – the work meets the expectations for the class.

4.

Exemplary – the work is exceptional and exceeds the expectations for the class.
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Student work is evaluated to see how well the students performed in each of the performance
criteria categories. The work is evaluated by the instructor teaching the course, using the scale
shown above. The students’ scores on each of the performance criteria are averaged to determine
how the class did as a whole. The expectation is that 75% of students in the program will achieve
Adequate (3) or higher. Assessment data are recorded in files maintained centrally, and the
course data that are used are maintained in notebooks. The results are transmitted to the
Undergraduate Committee for their review. In addition, the assessment results for each semester
are discussed in a faculty meeting in the following semester.
Indirect Measurement
Each semester graduating seniors are surveyed as part of the program outcomes
assessment. The senior survey is not as detailed as the direct measure of student performance and
will not give detailed information about student strengths and weaknesses. It does however; give
a broader view of how the curriculum is perceived by the seniors.

Assessment Frequency
Table 2 shows when and in which course each outcome was assessed from Spring 2012
through Spring 2017.
Table 2. Assessment Timetable
Spring
2014

Spring
2015

a1

ME370

ME306

a2

ME370

ME306

Outcome

a3

Spring
2012

Spring
2013

ME260
ME459
ME318

b2

ME318

b3

ME318

c

ME260
ME360

ME301

Spring
2016

Fall
2016

ME317

ME306

ME317

ME306

ME306

b1

b4

Fall
2015

ME306
ME317
FSAE

ME318

ME320

ME317
FSAE

ME318
ME320

ME370

ME320

ME317
FSAE

ME318
ME320

ME370
ME380

ME320

ME317
FSAE

ME318
ME320

ME380

ME460
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FSAE

Spring
2017

ME459

ME360

Outcome

Spring
2012

d

ME360

Spring
2013

Spring
2014

Spring
2015

Fall
2015

ME460

e1

ME380

ME301

e2

ME370

ME301
ME320

Spring
2016

Fall
2016

FSAE

ME460

ME317

ME320
ME317
ME357

e3

ME459

ME320

f1

ME160

ME217

f2

ME160

ME217

FSAE

g

ME160
ME360

ME320

FSAE

h

ME160
ME260

i1

ME160

i2

ME460

ME318

ME318

j

ME160

k

ME160
ME360
ME459

Spring
2017

ME217

ME320

ME459

ME460

ME360

ME318

ME460

ME217

FSAE

ME460

ME217

FSAE

ME318

ME217

ME357

ME360
ME459

Assessment Feedback Loop
Once the assessment data is gathered every semester, the results are shared in a faculty
meeting. Weaknesses in the outcomes data point to high priority areas for improving our
curriculum. The curriculum can be improved by adding one or more lectures, adding or
modifying study materials, modifying or adding homework assignments, or in some cases
creating an entirely new course.
The changes to the curriculum may not be made in the course where the problem was
detected. The changes may be made in lower level courses so that students are better prepared
31

for the work when they reach the course where the assessment was made. Once the correction to
the curriculum is implemented, the outcome or outcomes will be reassessed to see if the change
produces the intended effect. The reassessment may be done more frequently than the planned
schedule if it is possible to immediately measure the effects of the change. The curriculum
modification and outcomes associated with this modification will be closely monitored. The
outcomes will be reassessed and the curriculum modified until the desired effect is clearly
demonstrated.
Improving the Assessment Process
In Spring 2017, after the most ABET visit and review, the assessment process was
reviewed by the department, and the following changes were made starting Fall 2017:






The lower-level courses, ME160L, ME260L, and ME357 have been dropped from the
assessment list. Instead, the assessment is more focused on upper-level courses, to give a
better understanding of the program efficacy.
Outcomes (b3) and (b4) were combined into one, (b3) an ability to analyze and interpret
data, and outcomes (e) and (f) were combined back into one outcome each to further
streamline the process.
The indirect measurement, using senior surveys, had not been utilized on a regular basis.
Hence, to take advantage of this invaluable assessment method, some changes were made
to the survey and giving it out to the seniors in the ME460, and ME408 (FSAE) was put
back in the schedule.

Table 3 shows the assessment schedule for academic year 2017-18 based on these
changes.
Table 3. New Assessment Schedule
Outcome

F17

S18

ME301
ME306

a1
ME317L
ME301

ME306

a2
ME317L
ME301

ME306

a3
ME317L

ME318L
b1

ME320L
ME370L
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Outcome

F17

b2

ME320L

S18
ME318L
ME370L
ME318L

b3

ME320L
ME370L
ME380

c
ME406
ME408
d
ME460
ME301
ME380
e

ME320L
ME370L
ME317L
Senior survey
Senior survey
ME460

f
ME217

ME408
ME460

g

Senior survey
Senior survey
ME460

h
ME217

ME318L
Senior survey
Senior survey

i1
ME217
Senior survey

Senior survey

ME217

ME318L

i2
Senior survey
Senior survey
ME460

j
ME217

ME408
ME460

k
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Graduate Programs
Graduate program improvement is based on several types of outcome assessment,
including surveys and direct assessment of students' work. Survey instruments include those
offered by UNM (IDEA before 2015, EvaluationKIT since 2015) and those developed by
individual instructors on their own initiative. The UNM surveys mostly focus on efficiency of
instructors, not teaching outcomes. Historically, we used a combination of surveys of recent
graduates and alumni, which was supplemented with rubric-based assessment of graduate student
work. Two separate outcome assessment plans have been developed for the MSME and PhD
programs, with annual reports presenting summaries of the rubric-based assessments. The focus
of the rubric-based assessment is on the final work product of the student (thesis/dissertation
defense, report, etc.).
Outcomes for PhD Degree Program - Students receiving the PhD degree will:
1) Exhibit knowledge of engineering and science fundamentals appropriate for the
Mechanical Engineering discipline and/or specialization.
2) Demonstrate a depth of knowledge in the specialization.
3) Have the ability to conduct original research.
4) Have demonstrated the ability to perform a critical review of the literature in the area of
specialization.
5) Be able to communicate effectively.
Outcomes for MSME Program - Students receiving the MSME degree will:
1) Exhibit knowledge of engineering and science fundamentals appropriate for the
Mechanical Engineering discipline and/or specialization.
2) Be able to communicate effectively.
3) Demonstrate the ability to critically assess information in the Mechanical Engineering
discipline and/or specialization.
Assessment Plans - For students receiving a PhD or an MSME degree, the student’s exam
committee determines whether the student has achieved the outcomes based on the student’s
dissertation, thesis, or report of the independent study/project work. This is documented on a
rubric that is developed for this purpose (please see below). This rubric is filled out by a
consensus of the committee rather than by each individual member of the committee.
Results of the outcomes assessment for each student are evaluated by the department’s graduate
committee. The evaluations prepared by the graduate committee are reported to the SOE
graduate committee for analysis, discussion, feedback, and any necessary action.
This Outcome Assessment Plan has been implemented since 2010. Since 2015, along with
measures of the mean, statistics of dispersion of outcomes have also been collected.
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PhD Degree Outcomes Assessment Rubric

Student:

Outcome

Date:

Unacceptable

Marginal

Acceptable

Exceptional

(1)

(2)

(3)

(4)

Rating

1) Knowledge of
engineering/science
fundamentals
appropriate for ME
discipline and
specialization

2) Depth of knowledge
in specialization

3) Ability to conduct
original research

4) Ability to perform
critical review of
literature in area of
specialization

5) Able to
communicate
effectively

No evidence of
fundamental knowledge.

Rudimentary
knowledge exhibited in
written document and
oral presentation.

Knowledge of
fundamentals evident in
written and oral
presentation.

Only rudimentary
knowledge in
specialization.

Some knowledge of
specialization evidenced.

Demonstrates appropriate
Demonstrates
level of knowledge in
knowledge of
specialization.
specialization
comparable to
experienced practitioner.

No evidence of
planning and execution
of research program.

Some useful research
results with some
evidence of execution.

Carried out good
research program,
achieved useful and
novel results.

Excellent planning and
execution of research
program.

Rudimentary literature
review.

Some review of the
literature, but little
critical evaluation.

Comprehensive review
of literature with
evidence of critical
thinking about further
needs for research in this
area.

Extensive review of
literature with critical
evaluation comparable to
a review article in
literature.

Dissertation/thesis
poorly written. Oral
exam not well planned or
presented. Unable to
answer questions.

Dissertation/thesis
mostly clearly written.
Presented main points
clearly. Able to answer
most questions.

Well written and well
organized
dissertation/thesis. Well
organized and clear
presentation. Good
ability to answer
questions.

Excellent job of writing
and organizing
dissertation/thesis. Well
organized talk. Able to
respond to questions and
facilitate further
discussion of results.
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Demonstrates mastery
of appropriate
fundamentals for the
discipline.

Overall
Assessment

Unacceptable
(1)

Marginal

Acceptable

(2)

(3)

Exceptional
(4)

MSME Outcomes Assessment Rubric

Student:

Date:

Outcome

Unacceptable

Marginal

Acceptable

Exceptional

(1)

(2)

(3)

(4)

Rating

1) Knowledge of
engineering/science
fundamentals
appropriate for ME
discipline and
specialization

2) Ability to
communicate
effectively

3) Ability to critically
assess information in
ME discipline/
specialization

Overall
Assessment

No evidence of
fundamental knowledge.

Rudimentary
knowledge exhibited in
written document and
oral presentation.

Knowledge of
fundamentals evident in
written and oral
presentation.

Demonstrates mastery
of appropriate
fundamentals for the
discipline.

Document poorly
written.

Document mostly
clearly written.
Presented main points
clearly.

Well written and well
organized document.

Excellent job of writing
and organizing document
discussion of results.

Rudimentary review of
disciplinary information.

Some review of
disciplinary information,
but little critical
evaluation.

Comprehensive review
of disciplinary
information with
evidence of critical
thinking about further
needs for research in this
area.

Extensive review of
disciplinary information
with critical evaluation
comparable to a review
article in literature.

Unacceptable
(1)

Marginal

Acceptable

(2)

(3)

Exceptional
(4)

Below we present a graph of the assessment based on all the data collected since the
implementation of the current program.
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The average scores for all the rubrics remain near 3.5 (between acceptable and exceptional),
showing a modest improvement toward AY 2016/2017. This result should not be
overinterpreted, however, because the sample sizes are quite small, especially for PhD graduates.

3B. Impact of Assessment Process on Unit
Synthesize the impact of the annual assessment activities for each degree/certificate program by addressing the
items below. • How have the results of each of the aforementioned program-level assessment methods been used to
support and inform quality teaching and learning? • How have the results/data from the program’s assessment
methods and/or activities been used for program improvement and/or to maximize student learning? • Overall, how
does the program utilizes it assessment structure to engage in a coherent process of continuous curricular and
program improvement? Include an explanation of how the program strategically monitor the short- and/or longterm effects and/or impact of it changes.
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Undergraduate Program
Program improvement is based on the outcomes assessment. The outcomes are assessed
using a senior survey and the direct assessment of student work. To date, the direct assessment of
student work is the most informative and useful in making improvements to the program.
As described in Sec. 3A, assessment data are recorded in files maintained centrally, and
the course data that are used are maintained in notebooks. The results are transmitted to the
Undergraduate Committee for their review. In addition, the assessment results for each semester
are discussed in a faculty meeting in the following semester.
Weaknesses in the outcomes data point to high priority areas for improving our
curriculum. The curriculum can be improved by adding one or more lectures, adding or
modifying study materials, modifying or adding homework assignments, or in some cases
creating an entirely new course.
The changes to the curriculum may not be made in the course where the problem was
detected. The changes may be made in lower level courses so that students are better prepared
for the work when they reach the course where the assessment was made. Once the correction to
the curriculum is implemented, the outcome or outcomes will be reassessed to see if the change
produces the intended effect. The reassessment may be done more frequently than the planned
schedule if it is possible to immediately measure the effects of the change. The curriculum
modification and outcomes associated with this modification will be closely monitored. The
outcomes will be reassessed and the curriculum modified until the desired effect is clearly
demonstrated.
As an example, on January 30, 2017 the results of the Fall 2016 were discussed in a
faculty meeting. All the outcomes that were assessed met the requirement (An outcome is met if
at least 75% of students in the program achieve Adequate (3) or higher.), except for outcome (e3)
where 73% of the students were assessed as 3 or better. See the summary chart below.
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According to the instructor, the problem stems from the students struggling with solving
the math equations (i.e., calculus and differential equations) not the actual “engineering”
problems. This issue was discussed in the faculty meeting and the minutes from this meeting
follow.
Discussion:
-

-

Since 73% is not far from the “passing” mark, we should continue to monitor it for this
and other courses in future semesters.
We may try to talk to the Math department and know how they conduct Calculus and
Ordinary Differential Equations, and communicate with them what we expect of our
students to accomplish.
SOE now has a course ENG120 Mathematics for Engineering Applications. It was
designed to be less theoretical and make direct connection between the abstract math and
engineering applications.

Action:
Since many of our pre-majors are not calculus ready and at the same time are in need of
courses to take, we will advise them to take ENG120 to strengthen their math background.
Even for those who are taking Calculus but have not advanced to sophomore engineering
courses, ENG120 is still a viable course to consider. We will also pay special attention to
outcome (e3) in subsequent semesters.

Graduate Programs
We monitor the assessment results, paying specific attention to student scores below 3
(“acceptable”). In the recent years, the number of such scores has decreased (two in 2015/2016,
none in 2016/2017). The aggregate data is shown in Section 3A. Assessment reviews are
performed annually by the ME Graduate Committee. Presently we have data only for four years,
but we will continue monitoring the trends. In addition to averages, collection of dispersion
measures has been implemented, although the usefulness of standard deviations is limited by the
sample size. Presently assessment results offer no cause for concern, but robust monitoring is
necessary to ensure both the short-term consistency and the long-term sustained improvement of
the graduate program. For example, appearance of lower-than “acceptable” scores in rubric 1
(Knowledge of Engineering/Science Fundamentals...) could indicate a need to review/upgrade
the graduate curriculum.
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Criterion 4. Students (Undergraduate and Graduate)
The unit should have appropriate structures in place to recruit, retain, and graduate students. (If applicable,
differentiate for each undergraduate and graduate degree and certificate program offered by the unit.)

4A. Student Recruitment and Admissions
Discuss the unit’s admission and recruitment processes (including transfer articulation(s)) and evaluate the impact
of these processes on enrollment.

4.A.1 B.S. in Mechanical Engineering
The Engineering Student Success (ESS) Center, under School of Engineering,
coordinates the recruitment of undergraduate students through events like SOE Open House,
Senior Day, and other community outreaches. For first-time college students seeking to major in
School of Engineering undergraduate programs, there are two stages to the admissions process.
Admission to engineering pre-major status is handled by the UNM Admissions office. When
students apply to UNM, they choose a proposed major. If they choose an engineering major, they
are placed into one of the pre-major categories including pre-mechanical engineering.
Students must have completed approximately one year of the freshman year subjects,
before applications are processed for admission to the Baccalaureate Program in Mechanical
Engineering. Approval from the ME Department is required. Applicants must consult the
appropriate departmental advisor for evaluation of academic work before admission can be
completed. At least 18 semester hours of freshman-year technical subjects are required by the
School of Engineering for admission into degree programs. For Department of Mechanical
Engineering, these courses must include the following 14 credit hours: Calculus I (Math 162) (4),
Calculus II (Math 163) (4), General Physics I (Phyc I) (3), and ME 160L (Mechanical
Engineering Design I) (3). Four other credit hours can be taken from: CS151L (Computer
Programming Fundamentals for Non-Majors) (3), Chem121 (General Chemistry I) (3),
Chem123L (General Chemistry Laboratory I) (1), and Phyc160L (General Physics I Laboratory)
(1). A minimum grade-point average of 2.75 in those technical courses is required for admission
to undergraduate study in Mechanical Engineering. A cumulative grade-point average of at least
2.20 (in technical plus non-technical courses) is also required for admission into ME. All
applicants must have completed English 110 or its equivalent before admission. As of Fall 2016,
all courses required in the BSME program must have grades of C or better for satisfying both
admission and graduation requirements. The same applies to required Core Curriculum courses.
Students transferring to the ME Department (from any institution, including UNM) need to also
meet the GPA and admission course requirements stated above.
Starting in Fall 2017 and for admission into the ME Department, any course required for
the BSME cannot have been attempted more than three times. An attempt includes receiving any
letter grade (A through F), WP, WF, W, WNC, CR, NC, I or AUDIT. For the purposes of this
requirement, course work taken at other institutions is treated the same as course work taken at
the University of New Mexico. Also, courses taken five or more years ago do not count towards
this three-attempt rule.
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4.A.2 M.S. and Ph.D. in Mechanical Engineering
Graduate applicants apply for admission through the centralized university online system
similar to undergraduate application. The decision, however, is made by the department. The
departmental Graduate Committee, under the leadership of Director of Graduate Programs,
reviews the credentials including past academic performance, statement of intent, GRE scores,
and letters of recommendation. At times faculty members recruited their own desired students,
mainly to work on externally funded research. The department then works with the faculty to
admit the student. Admission to the M.E. in Manufacturing Engineering degree program follows
the same process, except that decision is made by the Manufacturing Engineering Program
(MEP).
Of the current ME graduate population, approximately 10% are supported by the
department as teaching assistants and 20% are supported by individual faculty as research
assistants. A small number of students are research assistants supported by other departments or
research centers. Some external faculty, affiliated with ME through courtesy appointment,
systematically look to ME for graduate research assistants. An example is Dr. Christina Sala
from Department of Orthopaedics and Rehabilitation in School of Medicine. (ME faculty also
provide research support to non-ME students, especially for interdisciplinary projects.) A
significant number of our current graduate students are also employed off campus, the majority
of whom are interns or staff members at Sandia National Laboratories, Air Force Research
Laboratory, and Los Alamos National Laboratory.
The School of Engineering started to implement the Shared Credit Program since the
2014-2015 academic year. The program was designed to encourage qualified undergraduate
students to stay on for the graduate program, with a shortened duration toward the Master’s
degree. To accomplish this, some courses are counted towards both the Bachelor's and Master's
degrees. Department of Mechanical Engineering allows up to 12 credit hours of undergraduate
electives to be replaced by 500-level graduate courses that count towards both degrees. In the
past year or so there has been a significant increase in undergraduate students signing up for the
program.

4B. Enrollment Trends, Persistence, and Graduation Trends
Provide an analysis of the unit’s enrollment, persistence/retention, and graduation trends, including an explanation
of the action steps or initiatives the unit has taken to address any significant challenges or issues highlighted in
these trends.

The enrollment data for the three degree programs in Mechanical Engineering for the
current and past eleven years are shown in Table 4.1. The numbers are based on the official
record, tallied at the end of three weeks into each Fall semester. The numbers fluctuate, but there
is a moderate increase in graduate enrollment at the Ph.D. level and a significant increase in
undergraduate enrollment, compared to a decade ago. Note that there is a dramatic jump in
undergraduate enrollment from Fall 2015 to Fall 2016. Prior to Summer 2016, pre-majors were
advised by the Engineering Student Success Center in SOE, and thus did not “belong to” the
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individual departments. Beginning in Summer 2016, SOE reorganized its advising process to
more fully align with the UNM advising structure. Both pre-major students and students
admitted to the major started to be advised by professional advisors and faculty within their
intended department. The undergraduate enrollment numbers thus include both pre-majors and
majors. The Department offers required undergraduate courses in both the Fall and Spring
semesters, to meet the need of our large student body.
Table 4.1 Enrollment data since 2006.
B.S. Program Enrollment
Fa06 Fa07 Fa08 Fa09 Fa10 Fa11 Fa12 Fa13 Fa14 Fa15
171
164
176
181
214
214
210
215
259
279
M.S. Program Enrollment
Fa06 Fa07 Fa08 Fa09 Fa10 Fa11 Fa12 Fa13 Fa14 Fa15
53
58
53
55
52
60
53
67
88
76
Ph.D. Program Enrollment
Fa06 Fa07 Fa08 Fa09 Fa10 Fa11 Fa12 Fa13 Fa14 Fa15
20
17
20
23
22
26
26
25
27
26
* School of Engineering started to assign pre-majors to individual departments.

Fa16
671*

Fa17
586

Fa16
66

Fa17
53

Fa16
27

Fa17
30

Table 4.2 shows the degree production for the three programs in Mechanical Engineering
over the current and past eleven academic years. The increase in B.S. degrees awarded is
significant. The vast majority of undergraduate students received their B.S. within three years
after being admitted to the Mechanical Engineering major.
Table 4.2 Graduation data since 2006.
B.S. Degrees Awarded
05-06 06-07 07-08 08-09
56
53
60
54
M.S. Degrees Awarded
05-06 06-07 07-08 08-09
17
15
17
23
Ph.D. Degrees Awarded
05-06 06-07 07-08 08-09
6
3
2
5

09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17
48
59
68
62
65
52
87
93
09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17
16
15
15
19
16
19
25
33
09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17
5
2
5
4
2
4
6
2

The enrollment and graduation data of the Manufacturing Engineering Program are
shown in Table 4.3.
Table 4.3 MEP enrollment and graduation data
M.E. in Manufacturing Engineering Program Enrollment
Fa06 Fa07 Fa08 Fa09 Fa10 Fa11 Fa12 Fa13 Fa14 Fa15 Fa16 Fa17
20
13
8
6
6
6
8
8
5
3
4
4
M.E. in Manufacturing Engineering Degrees Awarded
05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17
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5

5

4

2

2

2

3

0

5

0

3

2

Reflective Questions (per APR request)
1. 20% of all UNM students who began as first-time, full-time freshmen are both Hispanic and
Pell-eligible, but only 10% of all Engineering students are Hispanic and Pell-eligible
students. How might this be explained?
Historically students belonging to ethnic minority groups are underrepresented in science and
engineering. According to the American Society for Engineering Education (ASEE), 10.7%
of all engineering bachelor’s degrees in 2015 were earned by Hispanics. In Department of
Mechanical Engineering, 42% of currently enrolled undergraduate students are of Hispanic
background. We are unsure about the Pell-eligible status of our students.
2. Female students make up 14% of your undergraduate enrollments. How might the
department explain this?
Historically female students are underrepresented in engineering. Among all engineering
fields, mechanical engineering attracts perhaps the least number of female students.
According to the American Society for Engineering Education (ASEE), 13.2 percent of
mechanical engineering bachelor’s degrees in 2015 were earned by women. Our current
enrollment percentage is consistent with the national trend. The department recognizes the
need to increase the number of female students, and has been working toward this goal in our
recruitment efforts. In addition, compared to ten years ago when the department did not have
any full-time female faculty as “role models,” there are two currently and we are consciously
seeking more in our faculty searches.

4C. Advisement Process
Discuss the unit’s advisement process for students, including an explanation of how the unit has attempted to
improve or address issues regarding its advising practices (i.e. refer to the outcomes established by the Office of
University Advisement, the unit’s advising maturity scores—which can be obtained from the unit’s designated
academic advising, etc.).

As described above, the Department is in charge of advising both pre-majors and majors.
There are two professional advisement staff members in the Department. All pre-majors are
advised by the staff advisors. The degree majors are advised by both the staff and faculty
advisors. Undergraduate students are assigned a faculty advisor when they are accepted into the
Mechanical Engineering program, and this faculty member usually remains their advisor for their
entire undergraduate career. During the advisement process, the students and their advisor
discuss the student’s academic history, their plans for subsequent semesters, their outside work
load, and other issues that impact the student’s progress through the program. The advisement
process provides a good opportunity for the faculty member to get to know the students and for
the student to discuss academic and career options with a faculty member.
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During the advisement process, the advisor fills out a two-part form containing:
•
•
•
•
•
•
•

the student’s name, address, telephone number, and Email address;
courses in which the student is currently enrolled;
courses the student should take the next semester;
courses the student might consider the semester after next;
the number of hours the student is working;
whether or not the student has submitted an application for graduation;
notes and comments documenting the advisement process.

The form is signed and dated by both the student and the faculty advisor. One copy of the form
goes to the student and the other copy is placed in the student’s file. After advisement, the
student returns the file copy of the form to the staff advisor who removes the computer hold on
the student’s account. The student cannot enroll for classes until this hold is removed. Students
are also encouraged to talk to their faculty advisor, staff advisor, or the Director of
Undergraduate Programs anytime they have a question about their academic program.
Graduate students choose their own faculty advisor. Advisement is mainly done through
direct interaction with the faculty advisor, although the staff advisors also help with paperwork
and record keeping for graduate students. Students are also encouraged to talk to the Director of
Graduate Programs about their academic progress.

4D. Student Support Services
Discuss any student support services that are provided by the unit and evaluate the relevancy and impact of these
services on students’ academic success.

The Department maintains a warm environment to ensure a close relationship between
students and faculty and between students and staff. In addition to the broad advisement support
provided by faculty and staff, the SOE Engineering Student Success Center (ESS) and UNM
Center for Academic Program Support both offer tutoring services. ESS and UNM career
Services also provide support in relation to Internships/Co-operative Education Program and
employment. The UNM Graduate Resource Center also provides writing, statistics, and research
support facilitated by peer consultations and workshops that help graduate students develop
strategies to be effective academics, researchers, and professionals.

4E. Student Success and Retention Initiatives
Discuss the success of graduates of the program by addressing the following questions (1) Where graduates are
typically placed in the workforce? (2) Are placements consistent with the program’s learning goals? (3) What
methods are used to measure the success of graduates? (4) What are the results of these measures?

In a previous ABET accreditation visit to the department, the report stated that
“Graduates from the mechanical engineering program seem well satisfied with their education.
Consistent with objectives of the department, graduates feel that they can compete with peers
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from other institutions and they have the educational foundation to allow them to grow in their
careers. Mechanical engineering graduates find employment all over the United States and from
many different employers. This achievement is a testament to the quality of the program.” This
description attests to the success of our graduates. In addition to being employed in industry, a
significant portion of our B.S. degree recipients went on to attend graduate programs in schools
like UC Berkeley, UC San Diego, Stanford, MIT, Harvard, Georgia Tech, Purdue, Arizona State
University as well as UNM, just to name a few.
A large number of our M.S. and Ph.D. recipients find employment in Sandia National
Laboratories, Los Alamos National Laboratory, and Air Force Research Laboratory. Many
joined other government and private sectors upon graduation. Some of our Ph.D. graduates went
on to become university faculty (a recent example being a tenure-track assistant professor at New
Mexico Institute of Mining and Technology).

4F. Student Strategic Planning
Discuss the unit’s strategic planning efforts going forward to improve, strengthen and/or sustain its structures,
processes, and/or rates for recruiting, retaining, and graduating students.

The department has regular faculty meetings, and hosts an Advisory Council meeting
once per semester. Program improvement is a regular topic at all of these meetings. Student
recruitment (at all levels) is currently a top priority. We are working with the new SOE
administration to coordinate the recruitment efforts. In addition, we have the following ongoing
initiatives aiming at recruitment: high-school dual credit enrollment in our ME 160L Mechanical
Engineering Design I course, various senior design options to attract students, publicity building
through newsletters and outreach, new hands-on freshman course proposal, and relation building
with international universities for 3+2 programs and the like.
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Criterion 5. Faculty
The faculty (i.e., continuing, temporary, and affiliated) associated with any of the unit’s degree/certificate
program(s) should have appropriate qualifications and credentials. The faculty should be of sufficient number to
cover the curricular requirements of each degree/certificate program. Also, the faculty should be able to
demonstrate sufficient participation in relevant research and service activities. (If applicable, differentiate for each
undergraduate and graduate degree and certificate program offered by the unit.)

5A. Faculty Composition and Credentials
After completing the Faculty Credentials Template discuss the composition of the faculty and their credentials.
Include an overall analysis of the percent of time devoted by each faculty to the relevant degree/certificate
program(s) and his/her roles and responsibilities.

The completed Faculty Credentials Template is shown in Appendix A. All regular faculty
(tenured, tenure-track, and lecturer) in the department have a doctoral degree in mechanical
engineering or a closely related field and have a record of research/scholarship. Currently most
faculty are active in research, with certain members focusing more on teaching. All faculty share
the teaching responsibilities for our BS, MS, and PhD programs.

5B. Faculty Course-Load
Explain the process that is utilized to determine and assign faculty course-load. Discuss the efficiency of this
process (i.e., how does the unit determine faculty assignment to lower division vs. upper division courses). Include
an analysis of faculty-to-student ratio and faculty-to-course ratio (based on the total number of credit hours taught).

School of Engineering has a unified Academic Load Policy for all six departments. It is
generally based on faculty’s research intensity, administrative duties, and tenure status. The
policy is shown in Appendix B. A reasonably research-active faculty would teach 3 or 4 courses
per year. Generally speaking this practice has been working effectively, giving most faculty a
balance between teaching and research. As for the class size, it varies widely depending on the
nature of class (required vs. elective, undergraduate vs. graduate). But on average a faculty
would teach a total of about 100 students in classes each year.
Engineering students normally spend their first one to two years taking basic science and
math courses, so there are only very few lower-division ME courses. The department encourages
every faculty to have a balanced teaching responsibility at undergraduate and graduate levels.

5C. Faculty Professional Development
Discuss and provide evidence of the professional development activities for faculty within the unit including how
these activities particularly have been used to sustain research-related activities, quality teaching, and support
students learning and professional development at the undergraduate and graduate level.

One formal activity in professional development is the mentoring of junior tenure-stream
faculty members. The department chair assigns a tenured senior faculty to mentor each junior
faculty on proposal writing and teaching practices etc. The mentor is also responsible for
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communicating with the chair and bringing to his/her attention faculty perceptions related to
progress or problems that might develop. In addition, members of the departmental Promotion
and Tenure Committee visit one class for each junior faculty every semester, and the written
report is provided to the faculty as feedback.
As mandated by the university, annual performance evaluation is conducted for faculty at
all ranks. A standard SOE Faculty Activity Report template is filled out by all faculty to report
their scholarship, research support, research mentoring, teaching, professional service, and
university service. The evaluation includes a written assessment by the chair, and an outcome of
one of “exceeds expectations,” “meets expectations,” needs improvement,” and “unsatisfactory”
in each category as well as overall performance.
An essential professional development activity particular to cutting edge research is for
the faculty to attend conference meetings and workshops, to keep abreast with the frontiers of the
technical advancement. Under normal circumstances faculty take the initiative and use their
research funding to participate in such events. On occasions faculty seek departmental funding
for such purposes. The department chair makes the decision based on the potential benefit to the
faculty and available departmental budget. Overall the research active faculty typically attend
one to several professional conferences each year.
There is institutional support for development in the area of teaching at UNM. For
example, the Center for Teaching and Learning (CTL) offers both individual and departmental
consultations on teaching effectiveness. CTL also offers collaborative peer observations of
teaching as well as numerous workshops on diverse aspects of teaching.

5D. Faculty Research and Creative Works
Discuss and provide evidence of the research/creative work and efforts of the faculty within the unit at the
undergraduate and graduate level. Explain the adequacy and/or significance of the research/creative work and
efforts in supporting the quality of the unit and/or the program(s).

Section 5F includes all regular faculty’s short CVs, which provide a good summary of
recent research efforts and accomplishments. In general, the department has active research
activities in all three general technical areas:
(i)

(ii)

Thermo-fluids/energy: Hydrodynamics instabilities, meandering flows, turbulence
modeling, instabilities and turbulence in flows, shock-induced mixing in multiphase
flows, computational fluid dynamics, wind and ocean energy, high performance
computing, renewable energy integration and power transmission, thermal control of
space vehicles, respirable particles, advanced flow field measurement techniques
Controls/dynamics: Management and control of distributed energy systems and
microgrids, power flow simulations, building energy performance monitoring,
complex dynamic networks, spacecraft attitude dynamics, optimal spacecraft
maneuvers, guidance, navigation and control in space, orbital mechanics, network
survivability, modeling and simulation of race car performance,
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(iii)

Solid mechanics/materials: Mechanical behavior of materials, biomechanics,
dislocation/plasticity theory and modeling, composite materials, thin films,
microelectronic devices and packages, organic thermoelectrics, nanoindentation,
neutron scattering, computational mechanics, piezoelectric materials, MEMS and
BioMEMS
During the calendar year 2016, total research expenditures for Mechanical Engineering faculty
amounted to $2,466,546. This figure includes awards to the ME Department, Manufacturing
Engineering Program, and Center for Emerging Energy Technologies. Within the same year, a
total of 24 journal papers were published by our faculty. Some of the publications were in highprofile journals such as Science Advances ("Complete characterization of stability of cluster
synchronization in complex dynamical networks" by Francesco Sorrentino and co-workers) and
Scientific Reports ("Non-stick syringe needles: Beneficial effects of thin film metallic glass
coating" by Yu-Lin Shen and co-workers).

5E. Faculty Involvement in Student Retention and Academic Success
Explain and provide evidence of the efforts and strategies by the unit to involve faculty in student retention and
ensure students’ academic success at the undergraduate and graduate level (i.e., advising efforts, student
engagement activities, etc.)

As described previously, the degree majors are advised by both the staff and faculty
advisors. Undergraduate students are assigned a faculty advisor when they are accepted into the
Mechanical Engineering program, and this faculty member usually remains their advisor for their
entire undergraduate career. During the advisement process, the students and their advisor
discuss the student’s academic history, their plans for subsequent semesters, their outside work
load, and other issues that impact the student’s progress through the program. The advisement
process provides a good opportunity for the faculty member to get to know the students and for
the student to discuss academic and career options with a faculty member.
Graduate students choose their own faculty advisor. Advisement is mainly done through
direct interaction with the faculty advisor, although the staff advisors also help with paperwork
and record keeping for graduate students. Students are also encouraged to talk to the Director of
Graduate Programs about their academic progress.
Departmental faculty also serve as advisors for the student chapters of professional
organizations including ASME (American Society of Mechanical Engineers), AIAA (American
Institute of Aeronautics and Astronautics), Pi Tau Sigma (Mechanical Engineering Honor
Society), and are frequently involved in their activities.

5F. Faculty Experience
Provide an abbreviated vitae (two pages or less) or summary of the educational background and professional
experiences of each faculty member. (If the unit has this information posted on-line, then provide links to the
information.)
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The following pages include the short vita of all 14 regular faculty in Department of
Mechanical Engineering, following the alphabetical order.
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Christopher D. Hall
Professor
Research Interests
Space systems and mission design; spacecraft dynamics and control; orbital dynamics;
optimal spacecraft trajectories; nonlinear systems analysis
Degrees
B.S. in Aerospace Engineering (with High Honor), Auburn University, Mar 1984
M.S. in Systems Engineering, Air Force Institute of Technology, Dec 1988
Ph.D. in Theoretical and Applied Mechanics, Cornell University, Jan 1992
University of New Mexico Experience
Department of Mechanical Engineering, Professor and Chair, 2011 – 2016; Professor 2016 –
present
Other Professional Positions and Consulting Experience
Professor and Department Head, Aerospace and Ocean Engineering, Virginia Tech, 20062011
Professor, Aerospace and Ocean Engineering, Virginia Tech, 1997-2011
Assistant Professor of Aerospace and Systems Engineering, Air Force Institute of
Technology, 1992-1997
Selected Patents: 2013-2017
None
Selected Publications: 2013-2017
J. A. Janeski, W. A. Scales, and C. D. Hall, “Investigation of the Current Collected by a
Positively Biased Satellite with Application to Electrodynamic Tethers,” Journal of
Geophysical Research: Space Physics, 119, 1–17, 2014
J. A. Janeski, W. A. Scales, and C. D. Hall, “Effects of the Local Plasma Environment on the
Dynamics of Electrodynamic Tether Systems,” Journal of Spacecraft and Rockets, 2014
Selected Professional Service: 2013-2017
UNM representative to the Universities Space Research Association
Selected Institutional Service: 2013-2017
Chair, ME Department
Member of P&T Committee, ME Department
UNM Online Course Advisory Council
Selected Honors and Awards
Fellow, American Astronautical Society
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Nathan Jackson
Assistant Professor
Research Interests
Development of Smart Materials and MEMS with an interest in PiezoMEMS devices for
various applications including energy harvesting, atomizers, ultrasound transducers, and
acoustic resonators. I have a special interest in biomedical applications including neural
interface devices. In addition, I have an interest in developing smart flexible or stretchable
materials.
Degrees
B.S.E, Bioengineering, Arizona State University, USA 2003
M.S, Bioengineering, Arizona State University, USA 2008
Ph.D., Bioengineering, Arizona State University, USA 2009
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2017-Present
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, Tyndall National Institute, Ireland 2009-2013
Tenured Senior Staff Researcher and Team Leader, Tyndall National Institute, Ireland 20132017
Selected Patents: 2013-2017
1)
N. Jackson, Z. Olszewski, A. Mathewson, “A micro-fabricated mesh device and method
of making same,” EU patent Filed. (Licensed to Aerogen Inc.)
2)
N. Jackson et al. “HYDROGEL BASED OCCLUSION SYSTEMS” US Patent
US2013/0245606 A1 (2013).
Selected Publications: 2013-2017
1.
N.Jackson, O. Olszewski, C. O’Murchu, A. Mathewson, “Shock-Induced Aluminum Nitride based
MEMS Energy Harvester to Power a Leadless Pacemaker,” Sensors and Actuators A: Physical, 264, 212218 2017.
2.
O. Olszewski, R. Houlihan, A. Blake, A. Mathewson, N. Jackson, “Evaluation of vibrational
PiezoMEMS harvester that scavenges energy from magnetic field surrounding an AC current-carrying wire,”

IEEE Journal of Microelectromechanical Systems 2017.
3.
N. Jackson, and A. Mathewson, “Enhancing the Piezoelectric Properties of Flexible Hybrid
AlN materials using Semi-crystalline Parylene,” Smart Materials and Structures, 26 (4), 045005, 2017.
4.
M. Khraiche, W. Phillips, N. Jackson, J. Muthuswamy, “Sustained Elevation of Activity of
Developing Neurons Grown on Polyimide Microelectrode Arrays (MEA) in Response to Ultrasound
Exposure,” Microsystem Technologies 1-13.
5.
N. Jackson, “Influence of Silicon Crystal Orientation on Textured Piezoelectric Aluminium
Nitride Deposited on Metal Electrodes,” Vacuum 132, 47-52, 2016.
6.
N.Jackson, J. Pedrosa, A. Bollero, A. Mathewson, O. Olszewski, “Integration of thick permanent
magnets for MEMS applications,” IEEE Journal of Microelectromechanical Systems 25 (4), 716-724,
2016 .
7.
N. Jackson, F. Stam, O. Olszewski, H. Doyle, A. Quinn, A. Mathewson, “Widening the
bandwidth of vibration energy harvesters using a liquid-based non-uniform load distribution,” Sensors
and Actuators A: Physical, 246, 170-179, 2016.
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N. Jackson, F. Stam, J. O’Brien, L. Kailas, A. Mathewson, C. O’Murchu, “Crystallinity and
Mechanical effects from Annealing Parylene Thin Films,” Thin Solid Films, 603, 371-376. 2016.
9.
N. Jackson and F. Stam, “Optimization of Electrical Stimulation Parameters for electro-responsive
hydrogels for Biomedical Applications,” Journal of Applied Polymer Science, 41687, 2015.
10.
N. Jackson, P. Verbrugghe, D. Cuypers, K. Adesanya, L. Engel, P. Glazer, P. Dubruel, Y.
Shacham-Diamand, E. Mendes, P. Herijigers, F. Stam “A cardiovascular occlusion method based on the
use of a smart hydrogel,” IEEE transactions on Biomedical Engineering, 62 (2), 399-406, 2015.
11.
P. Cahill, N. Nuallain, N. Jackson, A. Mathewson, R. Karoumi, V. Pakrashi, “Energy Harvesting
from Train Induced Response in Bridges,” ASCE Journal of Bridge Engineering,” (2014) 04014034.
12.
N. Jackson, R. O’Keeffe, F. Waldron, M. O’Neill, and A. Mathewson “Evaluation of lowacceleration MEMS Piezoelectric Energy Harvesting Devices,” Microsystem Technologies, 20 (4-5), 671680, 2014.
13.
N. Jackson, L. Keeney, A. Mathewson, “Flexible-CMOS and Biocompatible Piezoelectric AlN
material for MEMS Applications,” Smart Materials and Structures, 22 (2013) 115033-115041.
14.
N. Jackson, R. O’Keeffe, F. Waldron, M. O’Neill, and A. Mathewson “Influence of Aluminum
Nitride Crystal Orientation on MEMS Energy Harvesting Device Performance,” Journal of
Micromechanics and Microengineering, 23 (7), 2013.

8.

Selected Invited Presentations and Keynote Addresses: 2013-2017
“PiezoMEMS,,” University of Aalborg (Denmark, 2016).
“Piezoelectrics in MEMS and their applications,” ICT-Energy, University of Bristol (Bristol,
UK, 2015)
“PiezoMEMS materials and applications,” Nanonet Conference, (Limerick, 2015)
“Powering a Pacemaker using vibrations from the Heart,” Tyndall Health Industry Day,
(Ireland, 2015).
Selected Professional Service: 2013-2017
Technical Committee member- IEEE MEMS 2018
Technical Committee member and chair- SPIE Microtechnologies 2017
Technical Committee member- E-MRS 2016 Films
Guest Editor for Special Topic “PiezoMEMS,” Journal of Micromachines
Paper reviewer for >30 Journals
Proposal reviewer for CINT and EU
Track Chair for IEEE Nano 2018
Selected Institutional Service: 2013-2017
ME Department Faculty Search Committee (2017)
Masters student Thesis Defense committee member (2017)
Selected Honors and Awards
Senior Member of IEEE (2014)
Finalist for Early Stage Researcher of the year (Ireland) 2016
Best Presentation at Tyndall Health Day “Piezoelectric MEMS Energy Harvesting from
Atoms to Systems,” 2014.
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Tariq A. Khraishi
Professor & Director of Undergraduate Studies
Research Interests
Solid mechanics, mechanics of materials, design, manufacturing, biomechanics,
nanotechnology, computational fluid dynamics, energy research
Degrees
B.S., Mechanical Engineering, University of Idaho, USA, 1994
M.S., Mechanical Engineering, University of Idaho, USA, 1996
Ph.D., Engineering (Materials and Mechanics), Washington State University, 2000
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2000 – 2006; Associate
Professor, 2006 – 2013, Professor 2013 – present, Director of Undergraduate Studies
2014-present.
Other Professional Positions and Consulting Experience
Research scientist/technical scholar at Lawrence Livermore National Laboratory, CA.
Consultant for Sandia National Laboratories and several law firms
Selected Patents: 2013-2017
“Metal-Carbon Nanotube Composites for Enhanced Thermal Conductivity for Demanding or
Critical Applications”, US Patent number 7,998,367 B2
“Dental Compositions Based on Nano-Composites for Use in Fillings and Dental Crowns”,
US Patent number 8,426,489 B1
Selected Publications: 2013-2017
1. Jesus Lerma, Suguna Pappu, Tariq Khraishi, “Brain CT to assess intracranial pressure in
patients with traumatic brain injury”, Journal of Neuroimaging, 26, 37-40 (2016).
2. J. Kurtz, B. Rael, J. Lerma, C. Wright, T. Khraishi, E. D. Auyang, “Effects of Reactive
Oxygen Species on the Physical Properties of Polypropylene Surgical Mesh at Various
Concentrations: a Model for Inflammatory Reaction as a Cause for Mesh Embrittlement and
Failure,” Surgical Endoscopy, 30, 3250–3255 (2016).
3. Ben J Rael, Yaqin Fu, Tariq A Khraishi, Ying-Bing Jiang, “Optimizing powder metallurgy
methods: effects of carbon nanotube dispersal mechanisms on mechanical properties of
aluminium/carbon nanotube composites,” Journal of Composite Materials, 50, 2375-2388
(2016).
4. Julie Kimsal, Deana Mercer, Robert Schenck, Thomas DeCoster, Shahram Bozorgnia,
Jennifer Fitzpatrick, Gary Mlady, Jesus Lerma, Tariq Khraishi, “Finite element analysis of
plate-screw systems used in medial opening wedge proximal tibial osteotomies”,
International Journal of Biomedical Engineering and Technology, 19, 154-168 (2015).
5. Cyrus Abbasi, Tariq Khraishi, Amorette Maestas, Bret Baack, "Modified Roman Sandal: A
more effective and reliable surgical drain anchoring technique," International Journal of
Experimental and Computational Biomechanics, 3, 102-120 (2015).
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6. Jesus Lerma, Tariq Khraishi, Sandeep Kataria, Yu-Lin Shen, “Distributed Dislocation
Method for Determining Elastic Fields of 2D and 3D Volume Misfit Particles in Infinite
Space and Extension of the Method for Particles in Half Space,” Journal of Mechanics, 31,
249-260 (2015).
7. Shelby G. Topp, Scott Lovald, Tariq Khraishi, Curtis W. Gaball, “Biomechanics of the
Rhombic Transposition Flap,” Otolaryngology-Head and Neck Surgery, 151, 952-959
(2014).
8. Anderson, John; Moorman, Matthew; Brown, Jason; Hochrein, James; Thornberg, Steven;
Achyuthan, Komandoor; Gallis, Michail; Torczynski, John; Khraishi, Tariq; Manginell,
Ronald;, “Isothermal mass flow measurements in microfabricated rectangular channels over
a very wide Knudsen range,” Journal of Micromechanics and Microengineering, 24, 055013
(2014).
9. Ben J. Rael, Tariq A. Khraishi, “Review: Carbon Nanotube Dispersal Mechanisms in the
Fabrication of Powder Metallurgy Metal Matrix Composites and Effects on Mechanical
Properties,” International Journal of Theoretical and Applied Multiscale Mechanics, 2, 323 –
360 (2013).
10. Salzbrenner, J., Apblett, C., Khraishi, T., “Mechanical and electrical properties of carbon
nanotubes surface-stamped on polydimethylsiloxane for microvalve actuation,” Polymer
International, 62, 608-615 (2013).
Selected Invited Presentations and Keynote Addresses: 2013-2017
“NSF STEP @ UNM: Internships and the Whole Enchilada”, an invited presentation at the
University of New Mexico (Albuquerque, NM, 2016).
Selected Professional Service: 2013-2017
Served as a Poster Judge for the Eleventh Annual MGE@MSA Arizona Student Research
Conference, Arizona State University, Tempe, Arizona (2013)
Served as a Poster Judge for the 26th Annual Rio Grande Symposium on Advanced Materials
(2014)
Served as Chair/co-organizer of the following conference: “Higher Innovation for Students in
Hispanic Serving Institutions (HIS in HSIs)” held in Albuquerque, NM (2015)
Member of the Board of Review, Metallurgical and Materials Transactions B.
Paper reviewer for 20 journals
Proposal reviewer for NSF
Co-organizer, Chair, and Co-chair of numerous conference symposia and sessions
Selected Institutional Service: 2013-2017
Assistant Dean for Internships, School of Engineering
Director of Undergraduate Studies, ME Department
Chair of ME Department Faculty Search Committee
Selected Honors and Awards
Fellow, American Society of Mechanical Engineers
Winner of the SOE Senior Faculty Teaching Excellence Award (2013)
Winner of the UNM Excellence in Faculty Advising award, the first ever UNM faculty
member to win such award (2013)
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Sang Lee
Assistant Professor
Research Interests
Numerical methods, atmospheric boundary layer flow, wind and ocean energy, fluid-structure
interaction, hypersonic flow, shock-boundary layer interaction, active flow control
Degrees
B.S., Mechanical Engineering, Yonsei University, Seoul 1998
M.S., Mechanical Engineering, Stanford University, 2001
Ph.D., Aerospace Engineering, University of Illinois Urbana-Champaign, 2009
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2016 – present
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, National Renewable Energy Laboratory, 2010-2013
Member of Technical Staff, Engineer, National Renewable Energy Laboratory, 2013-2016
Selected Patents: 2013-2017
Vortex generators to control boundary layer interactions, H. Babinsky, E. Loth, and S. Lee
US Patent 8,656,957 - 2014
Selected Publications: 2013-2017
S. Lee, M. Churchfield, P. Moriarty, J. Jonkman, and J. Michalakes, “On Fatigue Loadings of
Wind Turbines from Atmospheric Boundary Layer”, Journal of Solar Energy Engineering,
Vol. 135, 2013
R. Keck, M. de Mare, M. Churchfield, S. Lee, G. Larsen, and H. A. Madsen, “On
Atmospheric Stability in the Dynamic Wake Meandering Model”, Wind Energy 2013,
DOI:10.1002/we.1662
C. Archer, B. Colle, L. D. Monache, M. Dvorak, J. Lundquist, B. H. Bailey, P. Beaucage, M.
J. Churchfield, A. C. Fitch, B. Kosovic, S. Lee, P. J. Moriarty, H. Simao, R. Stevens, D.
Veron, J. Zach, “Meteorology for costal/offshore wind energy in the United States:
Recommendations and Research Needs for the Next 10 Years”, Bulletin of the American
Meteorological Society 2013, doi: 10.1175/BAMS-D-13-00108.1
C. Archer, S. Mirzaeisefat, and S. Lee, “Quantifying the Sensitivity of Wind Farm
Performance to Array Layout Options using Large-Eddy Simulation”, Geophysical Research
Letters 2013, Vol. 40, no. 18, 4963-4970, doi:10.1002/grl.50911
R. Keck, M. de Mare, M. Churchfield, S. Lee, G. Larsen, and H. A. Madsen, “Two
Improvements to the Dynamic Wake Meandering Model: Including the Effects of
Atmospheric Shear on Wake Turbulence and Incorporating Turbulence Build Up in a Row of
Wind Turbines”, Wind Energy 2013, doi:10.1002/we.1686
P. Fleming, P. M. O. Gebraad, S. Lee, J-W. van Wingerden, K. Johnson; M. J. Churchfield,
J. Michalakes, P. Spalart, P. Moriarty, “Evaluating techniques for redirecting turbine wakes
using SOWFA”, Renewable Energy 2014, doi: 10.1016/j.renene.2014.02.015
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P. Fleming, P. M. O. Gebraad, S. Lee, J-W. van Wingerden, K. Johnson; M. J. Churchfield,
J. Michalakes, P. Spalart, P. Moriarty, “High-fidelity simulation comparison of wake
mitigation control strategies for a two-turbine case”, Wind Energy 2014,
DOI:10.1002/we.1810
J.K. Lundquist, M. J. Churchfield, S. Lee, A. J. Clifton, “Quantifying error or remote sensing
observations of wind turbine wakes using computational fluid dynamics”, Atmospheric
Measurement Tech. doi:10.5194/amtd-7-9317-2014
S. Lee, M. Churchfield, S. Sirnivas, P. Moriarty, FG. Nielsen, B. Skaare and E. Byklum,
“Coalescing Wind Turbine Wakes”, Journal of Physics: Conference Series 625 (1), 012023
S. Lee and E. Loth, “On Ramped Vanes to Control Normal Shock Boundary Layer
Interactions”, Aeronautical Journal (acceptance eminent)
J. S. Moon, L. Manuel, M. J. Churchfield, S. Lee, P. S. Veers, “Toward Development of a
Stochastic Wake Model: Validation using LES and Turbine Loads,” Energies (acceptance
eminent)
Selected Invited Presentations and Keynote Addresses: 2013-2017
“On Offshore Wind Plants and Fatigue Load Mitigation,” KSME invited talk, Jeju, Korea,
Nov. 2017
“High-fidelity Simulation of Wind Turbines and Flow Control,” Invited seminar, Seoul
National University, Aug. 2017
“High-fidelity Simulation of Wind Turbines and Flow Control,” Invited seminar, Pohang
University of Science and Technology, Aug. 2017
“Offshore Wind Plants and Novel Control Strategies,” Invited seminar, Korea Research
Institute of Ship and Ocean Engineering, Jan. 2016
“Wake Modeling”, Invited talk, Statoil, Norway, Apr. 2015
“Atmospheric and Wake Turbulence Impact on Wind Turbine Fatigue Loadings,” Invited
talk, University of Delaware, Feb. 2013
Selected Professional Service: 2013-2017
Paper reviewer for 23 journals
Chair, and Co-chair of numerous conference symposia and sessions
Selected Institutional Service: 2016-2017
Graduate committee, ME Department
Thermo-Fluids Qualifying Exam committee, ME Department
Selected Honors and Awards
ORAU Ralph E. Powe Junior Faculty Enhancement Award, 2017
Outstanding Technology Information Transfer Award, NREL, 2015
National Renewable Energy Laboratory Director’s Award, 2012
Inventions and Contributions Board Award, NASA, 2012
DOE SciDAC 2011 OASCR People’s Choice Award, SciDAC conference, 2011
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Andrea A. Mammoli
Professor & Director, Center for Emerging Energy Technologies
Research Interests
Integration of renewable resources on power distribution grid
Scheduling and dispatch optimization of distributed energy resources
Energy systems management in buildings
Thermal systems
Degrees
B.Eng. (Hons. 1), Mechanical and Materials Engineering, University of Western Australia,
Australia 1991
Ph.D., Mechanical and Materials Engineering, University of Western Australia, Australia
1995
University of New Mexico Experience
Department of Mechanical Engineering, Research Assistant Professor, 1997 – 1998; Assistant
Professor, 1998 – 2004; Associate Professor, 2004 – 2012, Professor 2012 – present,
Director of Center for Emerging Energy Technologies, 2012-present.
Other Professional Positions and Consulting Experience
Post-Doctoral Fellow (Director funded), Los Alamos National Laboratory
Selected Patents: 2013-2017
Andrea A. Mammoli, Olga Lavrova, Brian Arellano, Feng Cheng, Wesley Greenwood,
Jonathan Hawkins, Steve Willard. Systems and methods for distributing power using
photovoltaic resources and a shifting battery system. U.S. Patent number: 9692234.
Anthony Robert Menicucci, Thomas P. Caudell, Andrea A. Mammoli. APPARATUS AND
METHOD FOR SOLAR ENERGY RESOURCE MICRO-FORECASTS FOR SOLAR
GENERATION SOURCES AND UTILITIES. Publication number: 20150276980, patent
allowed.
Selected Publications: 2013-2017
Mammoli, A., & Robinson, M. (2018). Numerical analysis of heat transfer processes in a lowcost, high-performance ice storage device for residential applications. Applied Thermal
Engineering, 128, 453-463.
Rahnamay-Naeini, M., Wang, Z., Ghani, N., Mammoli, A., & Hayat, M. M. (2014).
Stochastic analysis of cascading-failure dynamics in power grids. IEEE Transactions on
Power Systems, 29(4), 1767-1779.
Prinsloo, G., Mammoli, A., & Dobson, R. (2017). Customer domain supply and load
coordination: A case for smart villages and transactive control in rural off-grid microgrids.
Energy, 135, 430-441.
Mammoli, A. A., Bastola, B., Willard, S., Weng, D., Maitra, A., Mashayekh, S. & Martinez,
P. F. (2016). Optimization of investments to upgrade an island distribution system.
Prinsloo, G., Mammoli, A., & Dobson, R. (2016). Discrete cogeneration optimization with
storage capacity decision support for dynamic hybrid solar combined heat and power
systems in isolated rural villages. Energy, 116, 1051-1064.
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Van Every, P. M., Rodriguez, M., Jones, C. B., Mammoli, A. A., & Martínez-Ramón, M.
(2017). Advanced detection of HVAC faults using unsupervised SVM Novelty Detection
and Gaussian Process models. Energy and Buildings.
Prinsloo, G., Dobson, R., & Mammoli, A. (2016). Model based design of a novel Stirling
solar micro-cogeneration system with performance and fuel transition analysis for rural
African village locations. Solar Energy, 133, 315-330.
Carlson, J., Menicucci, D., Vorobieff, P., Mammoli, A., & He, H. (2014). Infrared imaging
method for flyby assessment of solar thermal panel operation in field settings. Applied
Thermal Engineering, 70(1), 163-171.
Pensini, A., Robinson, M., Heine, N., Stadler, M., & Mammoli, A. (2016, July). Assessment
of grid-friendly collective optimization framework for distributed energy resources. In
Power and Energy Society General Meeting (PESGM), 2016 (pp. 1-5). IEEE.
Mammoli, A., Ellis, A., Menicucci, A., Willard, S., Caudell, T., & Simmins, J. (2013,
August). Low-cost solar micro-forecasts for PV smoothing. In Technologies for
Sustainability (SusTech), 2013 1st IEEE Conference on (pp. 238-243). IEEE.
Selected Invited Presentations and Keynote Addresses: 2013-2017
Potential changes in how residential customers use energy, Keynote talk, 2016 NMSPE Issues
Conference
Characterization and modeling of residential loads on a distribution feeder. Invited
presentation, Fraunhofer ISE, Freiburg, 2016.
Modeling and control of residential loads on a power distribution feeder. European Academy
of Bolzano, 2016.
Integrating distributed energy resources on a power distribution feeder: effects on power
quality & storage solutions. Invited presentation, Arizona State University, 2013
Selected Professional Service: 2013-2017
Editorial Board Member, Engineering Analysis with Boundary Elements
Editorial Board Member, International Journal of Energy Production and Management
Paper reviewer for numerous journals
Proposal reviewer for National Science Foundation
Member of organizing committee, Technical Symposium at Solar Power International 2017
Selected Institutional Service: 2013-2017
Director, Center for Emerging Energy Technologies
Chair of ME Department Faculty Search Committee
UNM School of Engineering Promotion and Tenure Committee
Selected Honors and Awards
2013 UNM School of Engineering Senior Faculty Research Award

58

Asal Naseri
Senior Lecturer II
Research Interests
Formation flying of spacecraft (with an emphasis on CubeSats)
Guidance, navigation and control in space
Orbital mechanics
Degrees
B.S., Aerospace Engineering, Sharif University of Technology, Iran 2002
M.S., Aerospace Engineering, Sharif University of Technology, Iran 2004
Ph.D., Aerospace Engineering, University of Illinois at Urbana-Champaign, 2010
University of New Mexico Experience
Department of Mechanical Engineering, Research Assistant Professor, 2012-2014, Lecturer II,
2012-2014, Senior Lecturer II 2014 – present, ABET Director 2015-present
Department of Electrical and Computer Engineering, Research Assistant Professor 2010-2012
Other Professional Positions and Consulting Experience
Consultant, TechFlow Scientific, 2012-2014
Selected Patents: 2013-2017
None
Selected Publications: 2013-2017
None
Selected Invited Presentations and Keynote Addresses: 2013-2017
None
Selected Professional Service: 2013-2017
Paper reviewer for journals and conferences
Selected Institutional Service: 2013-2017
ABET Director, ME Department
Member, School of Engineering Recruitment and Retention Committee
Member, ME Department Faculty Search Committees
Member, UNM Faculty Senate Budget Committee
Selected Honors and Awards
UNM School of Engineering Junior Faculty Teaching Excellence Award
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Svetlana Poroseva
Associate Professor
Research Interests
Mechanical behavior of thin films, composite materials, and materials used in microelectronic
devices and packages
Computational modeling of deformation, failure, and structural integrity
Degrees
M.S., Physics, focus area: Aerophysics and Gas Dynamics, Novosibirsk State University,
Russia, 1984-1989.
Ph.D., Physics & Mathematical Sciences, focus area in Fluid and Plasma Mechanics,
Novosibirsk State University, Russia, 1996.
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2010 – 2016; Associate
Professor, 2016 – present.
Other Professional Positions and Consulting Experience
Assistant Scholar/Scientist, Center for Advanced Power Systems, Florida State University,
2008-2010; Research Associate, School of Computational Sciences & Center for
Advanced Power Systems, Florida State University, 2003-2006; Assistant Research
Engineer, Aerospace Engineering Department, TAMU, 2001-2003; Postdoctoral Fellow,
Center for Turbulence Research, Stanford University, 1999-2001; Scientist, Institute of
Theoretical and Applied Mechanics, Siberian Division of Russian Academy of Sciences,
1996-1999; Junior Scientist/Research Scholar, Institute of Theoretical and Applied
Mechanics, Siberian Division of Russian Academy of Sciences, 1989-1992; Visiting
Scientist/Contractor: NASA Ames, ONERA-Toulouse, France.
Selected Patents: 2013-2017
None
Selected Publications: 2013-2017
S. V. Poroseva, J. D. Colmenares F., S. M. Murman, “On the accuracy of RANS simulations
with DNS data,” Physics of Fluids. 28(11), 2016. DOI: 10.1063/1.4966639
S. V. Poroseva, B. E. Kaiser, J. A. Sillero, S. M. Murman, “Validation of a Closing Procedure
for Fourth-Order RANS Turbulence Models with DNS Data in an Incompressible ZeroPressure-Gradient Turbulent Boundary Layer,” Int. J. Heat and Fluid Flow, 2015,
http://dx.doi.org/10.1016/j.ijheatfluidflow.2015.06.010.
S. V. Poroseva, “The Effect of a Pressure-Containing Correlation Model on Near-Wall Flow
Simulations with RST Models,” ASME J. Fluids Eng., 2013, doi:10.1115/1.4025936
S. V. Poroseva, S. M. Murman, “Sensitivity of a new velocity/pressure-gradient model to the
Reynolds number,” TSFP10, 2017.
J.D. Colmenares F., S. V. Poroseva, Y. Peetf, S. M. Murman, “DNS in a Spatially
Developing Turbulent Mixing Layer from Co-flowing Boundary Layers,” AIAA20173641.
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S. V. Poroseva, E. Jeyapaul, S. M. Murman, J. D. Colmenares F., “The Effect of the DNS
Data Averaging Time on the Accuracy of RANS-DNS Simulations,” AIAA2016-3940.
S. V. Poroseva, S. M. Murman, “Reynolds-Stress Simulations of Wall-Bounded Flows Using
a New Velocity/Pressure-Gradient Model,” TSHP-9, Australia, June 30-July 3, 2015.
S. V. Poroseva, J. D. Colmenares F., S. M. Murman, “RANS Simulations of a Channel Flow
with a New Velocity/Pressure-Gradient Model,” AIAA2015-3067.
C. M. L. Echavarria, S. V. Poroseva, “Computational Analysis of the Blade Number Effect
on the Performance of a Ducted Propeller,” AIAA2015-0016.
Selected Invited Presentations and Keynote Addresses: shown only in 2017
New Developments in Modeling Wall-Bounded Flows with High-Order RANS models, TU
Delft, Netherlands, May 8, 2017.
Turbulence modeling and experimental resources at UNM and our NM collaborators, NASA
Ames TS Division Tech Discussion Forum, March 6, 2017.
UQ Analysis of DNS data with RANS-DNS Simulations, Advanced Modeling & Simulation
Seminar Series at the Computational Aerosciences Branch, NASA Advanced
Supercomputing facility, March 2, 2017.
RANS-DNS simulations as a framework for uncertainty quantification in DNS data, UCSD
Fluids & Combustion Seminar, January 30, 2107.
RANS-DNS simulations as a framework for uncertainty quantification in DNS data,
Computational Flow Physics group seminar, CalTech, January 26, 2017
Selected Professional Service: 2013-2017
Member of the AIAA Technical Committees: Fluid Dynamics, Survivability, Nondeterministic Approaches; Lead of the AIAA FDTC Membership Subcommittee and
Member of the FDTC Award Subcommittee; Member of the AIAA Turbulence Model
Benchmarking Working Group; AIAA Albuquerque Section Officer for Education..
Guest Editor of the Civil-Comp Conference Special Issue in Advances in Engineering
Software, v. 80, 2015, pp. 1-188.
Paper reviewer for leading journals and conference proceedings in the field of expertise
Proposal reviewer for NSF
Co-organizer, Chair, and Co-chair of numerous conference symposia and sessions
Selected Institutional Service: 2013-2017
Member of SOE Dean Search Committee
Member of ME Department Faculty Search Committees, Graduate Study and Undergraduate
Study Committees
UNM SWE Student Chapter Faculty Advisor
Selected Honors and Awards
American Society for Engineering Education Gulf-SouthWest Section Outstanding Teaching
Award, 2015.
American Institute of Aeronautic and Astronautics Associate Fellow, 2013. Honorary
Member of the Pi Tau Sigma Society, 2013.
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John J. Russell
Professor & Director Formula SAE Program
Research Interests
Race car dynamics, nonlinear dynamics and vibrations
Degrees
B.A.A.E., Aeronautical & Astronautical Engineering, The Ohio State Univ, 1965
M.S., Aerospace Engineering, The Ohio State University, 1966
Ph.D., Aerospace Engineering, University of Michigan, 1974
University of New Mexico Experience
Professor, Mechanical Engineering, 2001-Present
Interim Chair Mechanical Engineering Department, 2003-2004
Associate Dean for Research, School of Engineering, 2000-2003
Director of Research, School of Engineering, 1993-2000
Special Assistant to the Vice Provost for Research, 1993-2003
Research Professor, Civil and Mechanical Engineering, 1993-2001
Other Professional Positions and Consulting Experience
United States Air Force Officer, 1966 – 1993
Director (Colonel, USAF), Space and Missile Technologies Directorate, Phillips Laboratory,
1991-1993
Director (Colonel, USAF), Advanced Radiation Technology Directorate, AF Weapons
Laboratory, 1988 - 1991
Vice Commander (Colonel, USAF), Air Force Armament Laboratory, 1986-1988
Special Assistant for Directed Energy to the Deputy Chief of Staff for Strategic Defense, USAF,
The Pentagon 1985-1986
Student, Industrial College of the Armed Forces, Washington DC, 1984-1985
Chief Laser Beam Control Branch, AF Weapons Laboratory, 1980-1984
Student, Air Command and Staff College, Montgomery AL, 1979-1980
Chief Engineer – AC-130 Gunship Development Team, 16th Special Operations Squadron, Ubon
Royal Thai Air Base, Thailand, 1970-1971
Associate Professor, Engineering Mechanics, US Air Force Academy, 1968-1971, 1974-1978
Lead Aircraft Structural Engineer for F-102, F-106 and B-58 Aircraft, San Antonio Air Materiel
Area, USAF, Kelly AFB, TX, 1966-1968
Consulted for the following contractors 1993-1998:
HMR Associates
Photon Research Associates
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Aerojet Corporation
Swales and Associates
Ball Aerospace Corporation
PacifiCorp (INSPECT subsidiary)
Selected Patents 2013 - 2017
None
Selected Publications: 2013 - 2017
None
Selected Invited Presentations and Keynote Addresses: 2013-2017
None
Selected Professional Service: 2013-2017
American Institute of Aeronautics and Astronautics (AIAA), Senior Member
American Society of Mechanical Engineers (ASME), Member
American Society of Engineering Education (ASEE), Member
Society of Automotive Engineers (SAE), Member
Distinguished Flying Cross Society, Member
Selected Institutional Service 2013 - 2017
Mentored high school students as part of Albuquerque Public Schools Mentorship Program
Chair of ME Department Faculty Search Committee
Curriculum Committee, Member
Selected Honors and Awards
Sigma Gamma Tau - Aerospace Engineering Honorary Society
Pi Tau Sigma - Mechanical Engineering Honor Society
Society of Automotive Engineers Ralph R. Teetor Award for one of nation's top 10 engineering
faculty
Outstanding graduate student in Aerospace Engineering - University of Michigan
Distinguished Graduate - Air Command and Staff College
1999 –2000 and 2000-2001 Students' Faculty Recognition Award from graduating seniors in
mechanical engineering, The University of New Mexico
2001 Outstanding Senior Faculty Teaching Award - School of Engineering, The University of
New Mexico
2014 Carrol Smith Mentorship Award as top FSAE Advisor
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Yu-Lin Shen
Professor & Interim Chair
Research Interests
Mechanical behavior of thin films, composite materials, and materials used in microelectronic
devices and packages
Computational modeling of deformation, failure, and structural integrity
Degrees
B.S., Materials Science and Engineering, National Tsing Hua University, Taiwan 1986
M.S., Materials Science and Engineering, National Tsing Hua University, Taiwan 1988
M.S., Applied Mathematics, Brown University, 1992
Ph.D., Engineering (Materials Science Group), Brown University, 1994
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 1996 – 2001; Associate
Professor, 2001 – 2006, Professor 2006 – present, Interim Chair 2010-2011, 2016 –
present
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, Massachusetts Institute of Technology, 1994-1996
Visiting Professor, National Taiwan University of Science and Technology
Selected Patents: 2013-2017
None
Selected Publications: 2013-2017
B. L. Boyce, B. C. Salzbrenner, J. M. Rodelas, L. P. Swiler, J. D. Madison, B. H. Jared and
Y.-L. Shen, “Extreme-Value Statistics Reveal Rare Failure-Critical Defects in Additive
Manufacturing,” Advanced Engineering Materials, 19, 1700102 (2017).
S. Bigelow and Y.-L. Shen, “Indentation-Induced Shear Band Formation in Thin-Film
Multilayers,” Frontiers in Materials, 4, 25 (2017).
J. P. Chu, C.-C. Yu, Y. Tanatsugu, M. Yasuzawa and Y.-L. Shen, “Non-stick syringe needles:
Beneficial effects of thin film metallic glass coating,” Scientific Reports, 6, 31847 (2016).
R. D. Jamison and Y.-L. Shen, “Indentation and Overall Compression Behavior of
Multilayered Thin-Film Composites: Effect of Undulating Layer Geometry,” Journal of
Composite Materials, 50, 507-521 (2016).
R. D. Jamison and Y.-L. Shen, “Indentation-Derived Elastic Modulus of Multilayer Thin
Films: Effect of Unloading Induced Plasticity,” Journal of Materials Research, 30, 22792290 (2015).
R. W. Johnson and Y.-L. Shen, “Analysis of Thermal Stress and its Influence on Carrier
Mobility in 3D Microelectronic Chip Stack,” ASME Journal of Electronic Packaging,
137, 021011 (2015).
R. D. Jamison and Y.-L. Shen, “Indentation Behavior of Multilayered Thin Films: Effects of
Layer Undulation,” Thin Solid Films, 570, 235-242 (2014).
D. N. Rogers and Y.-L. Shen, “Deformation Localization in Constrained Layers of Metallic
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Glasses: A Parametric Modeling Analysis,” Thin Solid Films, 561, 108-113 (2014).
Y.-L. Shen and R. W. Johnson, “Misalignment Induced Shear Deformation in 3D Chip
Stacking: A Parametric Numerical Assessment,” Microelectronics Reliability, 53, 79-89
(2013).
C. B. Blada and Y.-L. Shen, “Viscoplastic Analysis of Cyclic Indentation Behavior of Thin
Metallic Films,” Journal of Applied Physics, 113, 063510 (2013).
Selected Invited Presentations and Keynote Addresses: 2013-2017
“Indentation-Induced Deformation and Damage in Metal-Ceramic Multilayer Coatings,”
Department of Mechanical Engineering, New Mexico Institute of Mining and Technology
(Socorro, NM, 2017).
“Mechanics of Heterogeneous Material Systems,” Research, Innovation and Leadership at the
Crossroads of Science, Engineering and Medicine (Madrid, Spain, 2016).
“Deformation and Failure of Solder Bonds in Photovoltaic Modules,” 8th International
Conference on Materials for Advanced Technologies (Singapore, 2015).
“Deformation and Damage in Metal-Ceramic Multilayers: Perspective from Numerical
Modeling and its Correlation with Experiment,” Pierson Graduate Seminar, Department of
Mechanical and Materials Engineering, University of Nebraska – Lincoln (Lincoln, NE,
2014).
“Nanoindentation Behavior of Multilayer Coatings: Modeling vs. Experiment,” TACT 2013
International Thin Film Conference (Taipei, Taiwan, 2013).
Selected Professional Service: 2013-2017
Editorial Board Member, Materials Science and Engineering A
Associate Editor, Frontiers in Materials – Thin Solid Films
Associate Editor, Journal of Mechanics
Paper reviewer for 48 journals
Proposal reviewer for various agencies
Co-organizer, Chair, and Co-chair of numerous conference symposia and sessions
Selected Institutional Service: 2013-2017
Interim Chair, ME Department
Associate Chair and Director of Graduate Programs, ME Department
Chair of ME Department Faculty Search Committee
UNM Online Course Best Practice Certification Review Committee
Selected Honors and Awards
Fellow, American Society of Mechanical Engineers
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Francesco Sorrentino
Assistant Professor
Research Interests
Dynamics and Control of Complex Dynamical Network; Optimal Control
Degrees
2003 University of Naples “Federico II”, Napoli, Italy, Bachelor and Master Degree in
Industrial Engineering
2007 University of Naples “Federico II”, Napoli, Italy, Ph.D. in Control Engineering
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2012 – present
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, University of Maryland, 1994 –1996
Assistant Professor, Department of Engineering, University of Naples “Parthenope”, Napoli
2008-2011
Selected Patents: 2013-2017
None
Selected Publications: 2013-2017
F. Sorrentino, L. M. Pecora, A. M. Hagerstrom, T. E. Murphy, R. Roy, "Complete
characterization of stability of cluster synchronization in complex dynamical networks",
Science Advances 2, e1501737 (2016).
F. Lo Iudice, F. Garofalo, F. Sorrentino "Structural Permeability of Complex Networks to
Control Signals", Nature Communications, 6, 8349 (2015).
L. M. Pecora, F. Sorrentino, A. M. Hagerstrom, T. E. Murphy, R. Roy, “Cluster
Synchronization and Isolated Desynchronization in Complex Networks with Symmetries”,
Nature Communications, 5, 4079 (2014).
This paper was awarded the 2015 ONR Division Berman Award
I. Klickstein, A. Shirin, F. Sorrentino, “Energy Scaling of Targeted Optimal Control of
Complex Networks”, Nature Communications, 8, 15145 (2017).
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A. Shirin, I. Klickstein, F. Sorrentino, “Optimal Control of Complex Networks: Balancing
accuracy and energy of the control action”, CHAOS, 27, 041103 (2017).
Williams, C.R.S., Murphy, T.E., Roy, R., Sorrentino, F., Dahms, T., & Scholl “Experimental
Observations of Group Synchrony in a System of Chaotic Optoelectronic Oscillators.” Phys.
Rev. Lett. 110: 064104 (2013).
F. Sorrentino, L. M. Pecora, "Approximate cluster synchronization in networks with
symmetries and parameter mismatches", CHAOS, 26, 094823 (2016).
K. Blaha, R. Burrus, J. L. Orozco-Mora, E. Ruiz-Beltran, A. B. Siddique, V. Hatamipour, and
F. Sorrentino, "Symmetry Effects on Naturally Arising Chimera States in Mechanical
Oscillator Networks", CHAOS, 26, 116307 (2016).
Selected Professional Service: 2013-2017
Paper reviewer for several journals
Proposal reviewer for various agencies
Organizer of conference minisymposia and sessions
Selected Institutional Service: 2013-2017
Member of the Graduate Committee for the Department of Mechanical Engineering. August
2014 – present
Member of a Committee to hire two tenure-track assistant professors in the areas of Controls
and of Materials in the Department of Mechanical Engineering. August 2017
Member of a Committee to hire 3 tenure-track assistant professors in the general areas of
Computer Engineering, Electromagnetics, and Power/Cyber-Physical Systems (CPS) in the
Department of Electrical and Computer Engineering. August 2017
Selected Honors and Awards
2014, 2015, 2016, 2017 awardee of the ONR Summer Faculty Fellowship Program: research
conducted at the US Naval Research Laboratory
Recipient of the 2014 NRL Division's Berman Publication Award together with Lou Pecora,
Aaron Hagerstrom, Tom Murphy, and Raj Roy for the paper “Cluster Synchronization and
Isolated Desynchronization in Complex Networks with Symmetries”, Nature
Communications, 5, 4079 (2014).
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Mehran Tehrani
Assistant Professor
Research Interests
Advanced and Additive Manufacturing; synthesis and characterization of nanomaterials for
multifunctional materials and composites; Instrumented nanoindentation; Neutron and X-ray
scattering and structural reconstruction; processing, characterization and modeling of fiber
reinforced composites.
Degrees
B.S., Mechanical Engineering, Sharif University of Technology, Tehran, Iran 2007
M.S., Mechanical Engineering, University of New Mexico, 2009
Ph.D., Engineering Mechanics, Virginia Tech, 2012
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 2014– present; Graduate student,
2007-2010.
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, University of Tennessee/Oak Ridge National Lab, 2013.
Selected Patents: 2013-2017
“Method of Dispersing Nanoparticles in Different Mediums & Methods to Achieve Superior
Thermoelectric Performances in Carbon Nanotube Polymer Systems”, Inventor: Mehran
Tehrani, PCT/US15/64281.
Selected Publications: 2013-2017
T. Etampawala, M. Tehrani, A. Nematollahi, L. He, and M. Dadmun, “The Impact of Solvent
Doping on the Morphology of PEDOT:dPSS: A USANS and SANS Study”, Organic
Electronics 51, 86-93, 2017.
M. Tehrani, T. Etampawala, and M. Dadmun, M. Hossain, “Resolving Hierarchical Structures
in Carbon Nanotube Networks Using Small and Ultra-Small Angle Neutron Scattering”,
Journal of Physical Chemistry C, 121 (40), 22442–22451, 2017.
M. A. Hossain, S. Alaie, and M. Tehrani, “Measurement of the Thermoelectric power factor
of films over the 10-400 K range”, Review of Scientific Instruments 87 (4), 045111
(2016).
M. Mahdavi, M. Baniassadi, M. Baghani, M. Dadmun, and M. Tehrani, “3D Reconstruction
of Carbon Nanotube Networks from Neutron Scattering Experiments”, Nanotechnology,
26 38570 (2015).
A. Y. Boroujeni, M. Tehrani, A. Nelson, and M. Al-Haik, “Hybrid Carbon Nanotube-Carbon
Fiber Composites with Improved In-plane Mechanical Properties”, Composites Part B:
Engineering, 66: 475-483 (2014).
M. Tehrani, A. Boroujeni, C. Luhrs, J. Phillips, and M. Al-Haik, “Hybrid Composites based
on Carbon Fibers/Carbon Nanofilament Reinforcement”, Materials, 7: 4182-4195 (2014).
M. Tehrani, A. Boroujeni, T. Hartman, T. Haugh, S. Case and M. Al-Haik, “Mechanical
Characterization and Impact Damage Assessment of a Woven Carbon Fiber Reinforced
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Carbon Nanotube-Epoxy Composite", Composites Science and Technology, 75: 42-48
(2013).
Selected Invited Presentations and Keynote Addresses: 2013-2017
“Multifunctional Carbon Nanotube/Carbon Fiber Composites and Carbon Nanotube Coated
Wires”, University of Texas at Dallas, June 17 2017.
“Advanced Manufacturing of Carbon Nanotube Conductors and Resolving their Hierarchical
Structures”, New Mexico State University, April 26 2017.
“Optimization of Impact Energy Absorption and Damage in Carbon Fiber Reinforced
Composites”, IMECE ASME, Phoenix, AZ, Nov. 11-17 2016.
“Viscoelastic Characterization of Polymers using Instrumented Indentation”,
Nanomechanical Testing Workshop, UC Berkeley, Apr. 10 2015.
Keynote: “Next Generation Multifunctional Composites”, 4th International Conference on
Composites: Characterization, Fabrication and Application, Tehran, Iran, Dec. 16 2014.
Selected Professional Service: 2013-2017
Editorial Board, Journal of Computational and Applied Research in Mechanical Engineering
Paper reviewer for 18 journals
Proposal reviewer for NSF, NSF-SBIR, ASEE/NRL, and CINT.
Topic co-organizer ASME-IMECE, Tampa, FL 2017.
Session co-organizer: ASME-IMECE, 2013. 2014, 2016, and 2017.
Conference Chair: Rio Grande Symposium on Advanced Materials (RGSAM), 2016.
Selected Institutional Service: 2013-2017
Faculty Search Committee member, 2016 and 2018.
Member of PhD Qualifying Committee, Dynamics, Materials Science and Mechanics of
Materials, ME department, 2014-Present.
Selected Honors and Awards
Air Force Research Lab Summer Faculty Fellowship Program, AFRL/RQQM, Wright Patterson,
Ohio 2016.
Biography listed in Who's Who in America, 2015.
Winner of Virginia Tech (VT) Entrepreneurship Challenge, 2013: $100K.
The College of Engineering Outstanding Doctoral Student (out of 800); VT, 2012.
Featured article in the society of plastics engineers (SPE) Composites Division newsletter, 2012.
Daniel Frederick Scholarship, VT, 2012.
Biography featured in the ASME & AIAA Adaptive Structures & Material Systems Newsletter,
2012.
Perkin-Elmer award from SPE, ANTEC@ NPE conference, 2011 and 2012.
Liviu Librescu Fellowship, VT, Spring 2011.
School of Engineering Regents Graduate Fellowship, UNM, 2009.
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C. Randall Truman
Professor
Research Interests
Computational and experimental studies of multiphase flow instabilities and turbulence
Optical propagation through turbulent shear flows
Particle adhesion, detachment and dispersion in biomedical and biohazardous flows
Degrees
B.S., Engineering, Northern Arizona University, 1973
M.S.E., Mechanical & Aerospace Engineering, Arizona State University, 1976
Ph.D., Mechanical & Aerospace Engineering, Arizona State University, 1983
Experience
Department of Mechanical Engineering, Assistant Professor, 1981 – 1988; Associate
Professor, 1989 – 1997, Professor 1997 – present
Other Professional Positions and Consulting Experience
Consultant, Applied Research Associates, Southwest Division, Albuquerque, 2006-09
Fluid Mechanics Engr. (IPA) Air Force Research Laboratory, Chemical Laser Div., 2002-05
AFOSR University Resident Researcher, Air Force Phillips Laboratory, 1995-96, 1988-89
Consultant, Ecodynamics Research Associates, Albuquerque, 1990-96
Summer Faculty Researcher, Sandia National Laboratories, Albuquerque, 1990, 1991
Garrett Turbine Engine Company, Phoenix, Aerodynamics Research Group, 1980-81
Selected Patents: 2013-2017
H.D.C. Smyth, P. Selvam and C.R. Truman, Dry Powder Inhaler with Flutter Dispersion
Member. US 9,492,625 (2016)
Selected Publications: 2013-2017
Wayne, P., Cooper, S., Simons, D., Trueba Monje, I., Yoo, J.-H., Vorobieff, P., Truman, C.R.,
and Kumar, S., “Investigation Of Dalton And Amagat’s Laws For Gas Mixtures With
Shock Propagation,” International Journal for Computational Methods and Experimental
Measurements, 6, 1 (2018).
Bigelow, J., Silva III, H., Truman, C.R., and Vorobieff, P., “Mixing-Model Sensitivity To
Input Parameter Variation,” in Computational and Experimental Methods in Multiphase
and Complex Flow 9, eds. P. Vorobieff, & C.A. Brebbia , WIT Press, 85 (2017).
Olmstead, D., Wayne, P., Simons, D., Trueba Monje, I., Yoo, J.-H., Kumar, S., Truman, C.R.,
and Vorobieff, P., “Shock-driven Transition to Turbulence: Emergence of Power-law
Scaling,” Physical Review Fluids, 2, 052601 (2017).
Olmstead, D., Wayne, P., Yoo, J.-H., Kumar, S., Truman, C.R., and Vorobieff, P.,
“Experimental Study of Shock-Accelerated Inclined Heavy Gas Cylinder,” Experiments in
Fluids, 58, 71 (2017).
Anderson, M., Vorobieff, P., Truman, C.R., Corbin, C., Kuehner, G., Wayne, P., Conroy, J.,
White, R., and Kumar, S., “An Experimental and Numerical Study of Shock interaction
with a Gas Column Seeded with Droplets,” Shock Waves, 25, 107 (2015).
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Wayne, P., Olmstead, D., Vorobieff, P., Truman, C.R., and Kumar, S., “Oblique Shock
Interaction With A Cylindrical Density Interface,” in Computational Methods in
Multiphase Flow 8, eds. P. Vorobieff, C.A. Brebbia & J.L. Munoz-Cobo, WIT Press, 161
(2015).
Olmstead, D., Truman, C.R., Wayne, P., and Vorobieff, P., “Effects Of Inclination Angle On
A Shock-Accelerated Heavy Gas Column,” in Computational Methods in Multiphase
Flow 8, eds. P. Vorobieff, C.A. Brebbia & J.L. Munoz-Cobo, WIT Press, 171 (2015).
Bernard, T., Truman, C.R., Vorobieff, P., Corbin, C., Wayne, P.J., Kuehner, G., Anderson,
M., and Kumar, S., “Observation of the Development of Secondary Features in a
Richtmyer-Meshkov Instability Driven Flow,” Journal of Fluids Engineering, 137,
011206 (2015).
Corbin, C., Vorobieff, P., Wayne, P., Bernard, T., Truman, C.R., and Kumar, S.,
“Experimental Studies of Shock Interactions with a Multiphase Medium,” in Proc., 29th
International Symposium on Shock Waves (ISSW), Vol. 2, Springer Intl. Publ., 1553
(2015).
Vorobieff, P., Anderson, M., Conroy, J., Truman, C.R., and Kumar, S., “Morphology of
Shock-accelerated Multiphase Flow: Experiment and Modeling,” in Computational
Methods in Multiphase Flow 7, eds. C.A. Brebbia & P. Vorobieff, WIT Press, 15 (2013).
Truman, C.R., Anderson, M., Vorobieff, P., Wayne, P., Corbin, C., Bernard, T., and Kuehner,
G., “Spike and Vortex Formation in an Impulsively-accelerated Multiphase Medium, in
Computational Methods in Multiphase Flow 7, eds. C.A. Brebbia & P. Vorobieff, WIT
Press, 127 (2013).
Wayne, P.J., Vorobieff, P., Smyth, H., Bernard, T., Corbin, C., Maloney, A., Conroy, J.,
White, R., Anderson, M., Kumar, S., Truman, C.R., and Srivastava, D., “Shock-Driven
Particle Transport Off Smooth And Rough Surfaces,” Journal of Fluids Engineering, 135,
061302 (2013).
Selected Invited Presentations and Keynote Addresses: 2013-2017
None
Selected Professional Service: 2013-2017
AIAA Student Activities Committee, 1991-present
Paper reviewer for several journals
Member of Organizing Committee, 9th International Conference on Computational and
Experimental Methods in Multiphase and Complex Flow, 2017, Estonia
Selected Institutional Service: 2013-2017
Faculty Advisor, UNM AIAA Student Branch, 1982-present
ME UG Course/Curriculum Assessment Committee, 2015-16
SOE Promotion & Tenure Committee, 2017-present
SOE Policy Committee, 2013-14
UNM Faculty Senate Research Policy Committee, 2014-present
Selected Honors and Awards
Associate Fellow, American Institute of Aeronautics & Astronautics (AIAA)
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Peter Vorobieff
Professor & Associate Chair
Research Interests
Fundamental hydrodynamic instabilities, meandering flows, multiphase flows, shockaccelerated flows, two-dimensional hydrodynamics, renewable energy, advanced flow field
measurement techniques
Degrees
M.S. (Applied Mathematics, Honors) M.V. Lomonosov Moscow State University, 1989
Ph.D. (Mechanical Engineering) Lehigh University, 1996
University of New Mexico Experience
Department of Mechanical Engineering, Assistant Professor, 1999 – 2005; Associate
Professor, 2005 – 2012, Professor 2012 – present, Assistant Chair 2012-2016, Associate
Chair 2016 – present
Other Professional Positions and Consulting Experience
Post-Doctoral Research Associate, Los Alamos National Laboratory, 1996-1999
Selected Patents: 2013-2017
US Patent 8,567,259, “Optical Phase Shift Fluid Flow Velocity Measurement Mechanism,” G.
Ballard, P. Vorobieff, 2013.
N. Fathi, P. Vorobieff, A. Mammoli, S.S. Aleyasin, S. Rodriguez, “Use of waste heat to
enhance solar chimney power plant (SCPP) performance (Combined Solar Cycles),”
application filed with USPTO April 23, 2014, Application No. 61982950, EFS ID.
18834289.
V. Poutkaradze, P. Vorobieff, A. Mammoli, N. Fathi, F. Gay-Balmaz, and S.S. Aleyasin,
“Inflatable, free-standing solar updraft tower with optimal geometry and active control,”
application filed with USPTO on 10/09/2015, UNM STC Ref. No. 2015-021-02.
Selected Publications: 2013-2017
Olmstead, D., Wayne, P., Yoo, J. H., Kumar, S., Truman, C. R., & Vorobieff, P. (2017).
Experimental study of shock-accelerated inclined heavy gas cylinder. Experiments in
Fluids, 58(6), 71.
Anderson, M., Vorobieff, P., Truman, C. R., Corbin, C., Kuehner, G., Wayne, P. & Kumar, S.
(2015). An experimental and numerical study of shock interaction with a gas column
seeded with droplets. Shock Waves, 25(2), 107-125.
Aleyasin, S. S., Fathi, N., & Vorobieff, P. (2015). Experimental Study of the Type VI Stilling
Basin Performance. Journal of Fluids Engineering, 137(3), 034503.
Vorobieff, P., Brebbia, C. A., & Muñoz-Cobo, J. L. (Eds.). (2015). Computational Methods in
Multiphase Flow VIII (Vol. 89). WIT Press.
Orlicz, G. C., Balasubramanian, S., Vorobieff, P., & Prestridge, K. P. (2015). Mixing
transition in a shocked variable-density flow. Physics of Fluids, 27(11), 114102.
Chi, M., Gay-Balmaz, F., Putkaradze, V., & Vorobieff, P. (2015, January). Dynamics and
optimal control of flexible solar updraft towers. In Proc. R. Soc. A (Vol. 471, No. 2173, p.
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20140539). The Royal Society.
Wayne, P. J., Vorobieff, P., Smyth, H., Bernard, T., Corbin, C., Maloney, A., ... & Truman, C.
R. (2013). Shock-driven particle transport off smooth and rough surfaces. Journal of fluids
engineering, 135(6), 061302.
Brebbia, C. A., & Vorobieff, P.(Eds.). (2013). Computational Methods in Multiphase Flow
VII (Vol. 79). WIT Press.
Bernard, T., Truman, C. R., Vorobieff, P., Corbin, C., Wayne, P. J., Kuehner, G., ... & Kumar,
S. (2015). Observation of the development of secondary features in a Richtmyer–Meshkov
instability driven flow. Journal of Fluids Engineering, 137(1), 011206.
Putkaradze, V., Vorobieff, P., Mammoli, A., & Fathi, N. (2013). Inflatable free-standing
flexible solar towers. Solar Energy, 98, 85-98.
Selected Invited Presentations and Keynote Addresses: 2013-2017
“Control of a flexible chimney under wind loading,” presented at the Special Session on
Inverse Problems, AMS Spring Western Sectional Meeting, University of Utah, Salt Lake
City, UT, April 9-10, 2016. With M. Chi, F. Gay-Balmaz, V. Putkaradze, and N. Fathi.
““Richtmyer-Meshkov and other instabilities in compressible multiphase flow,” presented at
the 8th International Conference on Computational and Experimental Methods in
Multiphase and Complex Flow, Valencia, Spain, April 20-22, 2015. With P. Wayne, D.
Olmstead, C.R. Truman, and S. Kumar.
"Particle-lag instability and other oddities in shock-driven multiphase flow," presented at the
Center for Nonlinear Studies, Los Alamos National Laboratory, Los Alamos, New
Mexico, March 12, 2014.
“New Shock-Driven Instability in Multiphase Flows,” presented at V.V. Fortov (President of
the Russian Academy of Sciences) OIVT Seminar, Moscow, Russia, April 10, 2014.
"Morphology of shock-accelerated multiphase flow: experiment and modeling," presented at
the 7th International Conference onc Computational and Experimental Methods in
Multiphase and Complex Flow, A Coruña, Spain July 3-5, 2013. With M. Anderson, J.
Conroy, C.R. Truman, and S. Kumar.
Selected Professional Service: 2013-2017
Editorial Board Member, Transactions of the Wessex Institute
Associate Editor, ASME Journal of Fluids Engineering
Paper reviewer for 12 journals
Proposal reviewer for various agencies
Co-organizer, Chair, and Co-chair of numerous conference symposia and sessions
Selected Institutional Service: 2013-2017
Assistant Chair, ME Department
Associate Chair and Director of Graduate Programs, ME Department
Member, UNM Research Policy Committee
Member, UNM SOE Rankings and Reputation Committee
Selected Honors and Awards
Associate Fellow, AIAA
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John E. Wood
Professor
Research Interests
Robotics, Manufacturing, Micro-Nano-Bio systems

Professional Preparation:
Univ. of Colorado
MIT
MIT

Engr. Design & Economic Evaluations
B.S. (Special Honors), 1971
Mechanical Engineering
Ph.D., 1976 (Feb.)
(with Harvard-MIT Health Sciences & Technology Coursework)
Mechanical Engineering
Post-doc, 1976-78
(with Boston Biomedical Research Institute, Boston, MA)

Appointments:
2005-pres.
1994-pres.
1992-pres.
1980-92
1978-92

Spec. Ast. to Dean /Res /Gov
Director
Professor
Asc. Dir.
Ast. P./Asc. P./Prof.

Office of Dean of Engr.
Manuf. Engr. Prog.
Dept. Mech. Engr.
Cntr. Engr. Design
Dept. Bioengineering

Univ. of New Mexico
Univ. of New Mexico
Univ. of New Mexico
Univ. of Utah
Univ. of Utah

Publications (2013-2017):












CORTEZ, R.A, FIERRO, R, and WOOD, J. (2013): "Mobile Heterogeneous Sensor Network for
Prioritized Sensing," Journal of Communications, Special Issue on Mobile Sensor Networks &
Applications, vol. 8, no. 1, pp. 16-31.
RUYBAL, K.R., LUMIA, R., and WOOD, J.E. (2013): “A Finite State Machine Approach to Visual
Servoing to Increase Positional Accuracy of Impedance Controlled Robots,” International Journal of
Recent Advances in Mechanical Engineering (IJMECH), Vol. 2, No. 1, February.
MALONE, N., FAUST, A., ROHRER, B., LUMIA, R., WOOD, J., TAPIA, L. (2014): "Efficient
Motion-based Task Learning for a Serial Link Manipulator," Transactions on Control and Mechanical
Systems, Vol. 3, No. 1, January-April.
BEZZO, N., GRIFFIN, B., CRUZ, P., DONAHUE, J., FIERRO, R. and WOOD, J. (2014): "A
Cooperative Heterogenous Mobile Wireless Mechatronic System", IEEE/ASME Transactions on
Mechatronic Systems, Vol. 19, No. 1, February.
MALONE, N., MANAVI, K., WOOD, J., TAPIA, L. (2013): "Construction and Use of Roadmaps
that Incorporate Workspace Modeling Errors," In Proc. IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS), Tokyo, Japan, 3-8 November.
NEVAREZ, V., LUMIA, R. and WOOD, J. (2014): “Image Jacobian Estimation Using Structure
from Motion on a Centralized Point,” In Proc. IEEE International Conference on Intelligent Robots
and Systems (IROS 2014), Chicago, September 14-18.

Other significant publications (5, citation count listed):






WOOD, J.E. AND MANN, R.W. (1981): "A Sliding-Filament Cross-Bridge Ensemble Model of
Muscle Contraction for Mechanical Transients", Math. Biosci. 57:211-263. [29 citations]
JACOBSEN, S.C., WOOD, J.E., KNUTTI, D.F. AND BIGGERS, K.B. (1984): "The Utah/MIT
Dextrous Hand: Work in Progress", Intl. J. Robotics Res. 3(4):21-50. [841 citations]
WOOD, J.E., MEEK, S.G. AND JACOBSEN, S.C. (1989): "Quantitation of Human Shoulder
Anatomy for Prosthetic Arm Control, Part I: Surface Modelling". J. Biomechanics, 22 (3): 273-292
[119 citations]; Part II: Anatomy Matrices". J. Biomechanics, 22(4): 309-325. [89 citations]
PRICE, R.H., WOOD, J.E. AND JACOBSEN, S.C. (1989): "Modeling Considerations for
Electrostatic Forces in Electrostatic Microactuators", Sensors & Actuators, Vol. 20(1,2): 107-114. [38
citations]
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JACOBSEN, S.C., PRICE, R.H., WOOD, J.E., RYTTING, T.H. AND RAFAELOF, M. (1989): "A
Design Overview of an Eccentric-Motion Electrostatic Microactuator (The Wobble Motor)", Sensors
and Actuators, 20(1,2): 1-16. [131 citations]

Synergistic Activities:










Prof. Wood has been either a PI, Co-PI or Investigator on over $77 Million in sponsored programs, in
the areas of MEMS, robotics, biomechanics, biosensors, quantitative physiology, manufacturing and
training. Sponsors have included AFRL, ARPA, DARPA, DOE, EDA, LANL, NIGMS, NOSC, NSF,
ONR, SDF, SNL, USAF, WDI, State of Utah, State of New Mexico, including $3.7M in semiconductor
process tools and cash from industry (NGE, Intel, Philips, AT&T, SNL). Of the total, over $36M was
for training engineers, technicians and secondary education faculty and students; novel paradigms and
curriculum materials for cross-training technicians and engineers such as they would work together in
actual factory settings; for technology transfer and commercialization activities of regional biomedical
and MEMS companies; for a manufacturing engineering program that has integrated industry support
by way of fellowships, internships, projects and equipment; and for the early development (1987, 1989,
1990) of the world-renowned IEEE MEMS conference series (NSF supported).
Prof. Wood oversaw design and construction of the $1.1M Ph-I, $3.4M Ph-II, $1.8M Ph-III, and $1.2M
Ph-IV, of a 6,200 SF cleanroom within the 56,400 SF UNM Manufacturing Training and Technology
Center (MTTC). This cleanroom supports training, research and commercialization activities. The
MTTC Cleanroom presently has companies and labs that use the facility for fee (about $150k/yr
revenue). The cleanroom also holds MEMS workshops for secondary and post-secondary faculty.
Prof. Wood is Director of the UNM Manufacturing Engineering Program (MEP) that offers M.Engr.
and MEME-MBA degrees. The MEP, over the years, has broadcast some of its courses nationwide,
via NTU, to industry sites, utilizing worldwide experts from the semiconductor industry as lecturers.
Prof. Wood was on a $2.8M NSF ATE Project (“SW Center for Microsystems Education”, NSF award
DUE-0402651, with CNM as prime; then DUE-083084, with UNM as prime); then Co-PI on a Center
grant (DUE-0902411 for $2.4M, DUE-1205138 for $3.3M), and now Co-PI on a Support Center grant
(DUE-1700678 for $1.6M). This program supports secondary and post-secondary interests in MEMS
and bioMEMS, locally and nationwide. Prof. Wood was also a PI on a $620k NSF MRI Award (ECS0521461), for DRIE and parylene tools for the MTTC Cleanroom. MEMS combo sensors find
applications in robotics and wireless gadgets.
Prof. Wood has developed an industry fellowship fund that has provided support to minority and
woman engineering students. He has given R&D tours to minority student groups, including high
school students from reservations in NM and AZ. He is actively engaged in the academic interests of
regional Native American colleges. And, he works with the Lone Star Community College system in
Texas, for the development of educational materials in their biomedical and science curricula.

Service and Administrative Activities (2013-2017)







Director, Manufacturing Engineering Program, UNM SOE.
ME Dept. Promotion and Tenure Committee, Chair.
Coordinating Editor for the International Journal of Sensors and Actuators, Micromechanics.
Reviewer for IROS ’14 paper, ICRA ’15 paper, IEEE TMECH ’15 paper, IROS ’15 paper, ICRA ’16
paper, IEEE TMECH ’16 paper, IROS ’16 paper, ICRA ’17 paper, IEEE TMECH ’17 paper,
IROS ’17 paper.
UNM Chemical and Lab Safety Committee, Chair.
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5G. Faculty Strategic Planning
Discuss the unit’s strategic planning efforts going forward to improve, support, and/or optimize its faculty.

Although the department has dedicated faculty members active in teaching and research,
the declining number of regular faculty over the past several years has created significant
problems. This current year (AY2017-2018) we are conducting searches for two tenure-track
positions and one lecturer. This could be a critical turning point to start regaining our strength.
Any future growth will depend on the strategic planning at the level of School of Engineering.
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Criterion 6. Resources and Planning
The unit has sufficient resources and institutional support to carry out its mission and achieve its goals.

6A. Resource Allocation and Planning
Explain how the unit engages in resource allocation and planning that are effective in helping it carry out its
mission and achieve its goals. If the unit has an advisory board, describe the membership and charge and discuss
how the board’s recommendations are incorporated into decision-making. Include a discussion of how faculty
research is used to generate revenue or apply for grants. How is the revenue gained from research being distributed
to support the unit and its degree/certificate programs?

Resource allocation and planning is exercised primarily by the department chair,
associate chair, directors of graduate and undergraduate programs, relevant committees and key
staff members. The department has an active Advisory Council. As of Fall 2017 the Council
consists of 14 members representing government labs, industry and academia. Most of the
members are also our own alumni at all degree levels. The Advisory Council, however, typically
makes programmatic recommendations and acts as our community advocate, so the Council is
rarely involved in resource allocation and planning issues.
As described in other sections, the ME Department is active in research. The revenue
generated by faculty research is directly used for the research endeavor itself, namely graduate
research assistant support, post-docs, faculty summer salaries, equipment, professional travel,
and other necessary expenditures for conducting the research. A portion of the indirect costs
(overhead) generated by external funding would be returned to the department. The decision was
made by higher administrations. The percentage of the generated indirect costs returning to
department varies from 0 to about 15% in recent quarters. The department typically allocates one
half back to the PIs and retains the other half as operation resources.

6B. Budget and Funding
Provide an analysis of information regarding the unit’s budget including support received from the institution and
external funding sources. Include a discussion of how alternative avenues (i.e., external and grant funding, summer
bridge programs, course fees, differential tuition, etc.) have been explored to generate additional revenue to
maintain the quality of the unit’s degree/certificate program(s) and courses.

The department receives about $2M direct Instruction & General (I&G) funds annually.
There have been cuts and mid-year pull-backs over the past two years. The I&G funding is
inadequate to cover just salaries (faculty, staff, TA/graders, and adjunct faculty). Some
TA/grader and adjunct support comes from undergraduate and graduate differential tuitions
(totaling approximately $200,000 per year flowing back to the department). The costs for normal
departmental operation are essentially entirely covered by research overhead returns. The
department also receives course fees of about $90,000 per year. This is our main source for
upgrading and maintaining teaching laboratories, as well as for computer hardware and software
purchases.
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External research/educational funding received by our faculty totals about $2.5M per
year. As described in Sec. 6A the funds are used for supporting graduate students, post-docs,
faculty summer salaries, equipment, supplies, travel, and miscellaneous research expenses.

6C. Staff Composition and Responsibilities
Discuss the composition of the staff assigned to the unit and their responsibilities (including titles and FTE). Include
an overall analysis of the sufficiency and effectiveness of the staff in supporting the mission and vision of the unit.

The departmental staff includes 8 members (all 1.0 FTE). The positions and their main
responsibilities are:









Department Administrator – supervision of staff; administrative processes of hiring,
faculty contracts, course scheduling, department office operation etc.
Administrative Assistant – assistance to department chair, faculty and department
administrator
Program Advisement Coordinator – student advisement
Senior Academic Advisor – student advisement
Sr. Fiscal Services Tech – accounting and related matters
Sr. Fiscal Services Tech – accounting and related matters
Engineering Tech – laboratory technical support and inventory
Sr. Machinist – machine shop supervision

Currently all positions are filled. Although their support of departmental operation is considered
adequate, every single staff person has a very heavy workload and there is very little room for
flexibility.

6D. Library Resources
Discuss and provide evidence of the adequacy of the library resources that are available and/or utilized to support
the unit’s academic and research initiatives.

The University Libraries system at UNM is comprised of four libraries: Centennial
Science and Engineering Library, Fine Arts and Design Library, Parish Memorial Library for
Business and Economics, and Zimmerman Library. University Libraries is a member of the
Association of Research Libraries, an organization of the largest research libraries in North
America, HathiTrust Digital Library, Center for Research Libraries, Greater Western Library
Alliance, New Mexico Consortium of Academic Libraries and other consortial groups. The
University Libraries also serves as the regional depository of federal government publications for
the state of New Mexico.
The University Libraries has an extensive collection that is adequate to support student
and faculty needs. Books, magazines, newspapers, and scholarly journals make up a substantial
portion of the collections, but many other formats of information are included. Microforms,
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maps, DVDs, and posters are vital parts of the research and instructional process at UNM. Many
parts of the collections are now available beyond the walls of any library in online digital
formats. The acquisition of these materials accelerates with each year, now surpassing print and
other tangible formats in terms of the number of titles available. A wide selection of ejournals,
ebooks, digital music, and streaming video are available to all UNM students, faculty, and staff.
The University Libraries also leads the nation in developing processes to curate, store, and
preserve research data created by UNM faculty and students and make it available to the world.
UNM collaborates with many libraries in the U.S. to expand the availability of
information. Cooperative initiatives include interlibrary loan, cooperative purchase of electronic
resources, and shared preservation and digitization projects.
The University Libraries has also designated an Engineering Librarian who is familiar
with the needs of the Mechanical Engineering Department. This is the point of contact for faculty
wanting to order new books or subscriptions.

6E. Resources and Planning Strategic Planning
Discuss the unit’s strategic planning efforts going forward to improve, strengthen, and/or sustain the sufficient
allocation of resources and institutional support towards its degree/certificate program(s), faculty, and staff.

As described above the regular budgetary and human resources are determined at above
the departmental level. The ME faculty, however, is working hard to seek more external research
funding. The overhead costs returned to the department from higher administrations will
certainly improve our financial health. In addition, School of Engineering has recently
established differential tuition for both the undergraduate and graduate students. This extra
revenue provides an incentive to recruit more students to our programs. The department has
beefed up its recruitment effort, by getting more involved in high school events, establishing dual
credit enrollment for high school students, publishing newsletters, and making international
connections targeting graduate students etc. In Fall 2017 the department has also established, and
begun to seek donations to, The ME Permanent Scholarship Funds. The Funds will be controlled
entirely by the department, to serve as a recruiting tool for awarding undergraduate and graduate
students. It is also a mechanism for faculty recruitment, as offering graduate student support is an
integral part of the start-up package to attract new faculty hires.
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Criterion 7. Facilities
The facilities associated with the unit are adequate to support student learning as well as scholarly and research
activities.

7A. Unit's Allocated Facilities
Provide an updated listing from UNM’s current space management system of the spaces assigned to your unit.
Discuss the evolution and sufficiency of the amount of space your unit has been assigned by category (e.g., offices,
support spaces, conference rooms, classrooms, class laboratories, computing facilities, research space, specialized
spaces, etc.). (1) Include an analysis of the square footage-to-student ratio and square footage-to-faculty ratio. (2)
Explain if the unit has any spaces outside or in other locations that are not documented in UNM’s space
management system.

Mechanical Engineering has 32,014 sq. ft. of assignable facility space; this is the same
amount of useable space as well. This equates to 87 rooms; housed with faculty, staff and student
employees. The space has evolved over the past two years into shared space with two other
engineering departments. This was a temporary move due to a nearby building renovation that
has taken place for the past two years. Those departments will be exiting the building at the
beginning of 2018 and will provide additional space for new faculty that will be hired to begin in
the Fall 2018. The department does not currently have enough space for student employees. This
will also change with the vacating departments.
All space is being sufficiently utilized to meet the business need of the department. There
are approximately 13 labs in order to provide hands on experience for engineering students.
Appendix C shows the floor plans for each floor that the department conducts business.

7B. Ability to Meet Academic Requirements with Facilities
Discuss the unit’s ability to meet academic requirements with the current facilities. Explain the unit’s unmet facility
needs. If applicable, describe the facility issues that were raised or noted in the last APR. What were the outcomes,
if any?

Classroom space and laboratories in the Department of Mechanical Engineering are in
reasonable condition. The assignment of classrooms is controlled by a centralized university
scheduling system. Therefore not all ME classes are held in the Mechanical Engineering
Building, and classes offered by other departments use the classrooms in our buildings as well.
All rooms are equipped with the computer/projector system. The Department controls office and
laboratory space in the building. The following list shows all our laboratory courses and the
corresponding laboratory rooms in the building.
ME 260L Mechanical Engineering Design II – Rm.154 (Student Machine Shop), Rm.322 (3D
Printing)
ME 317L Fluid Mechanics – Rm.112
ME 318L Measurement laboratory – Rm.304
ME 320L Heat Transfer – Rm.308
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ME 370L Engineering Materials Science – Rm.101/103/115
ME 406/407/408 FSAE – Rm.102/152/230
Students in most of the lab courses are divided into sections on different days, and the lab space
the department has is considered barely adequate. However, facilities for the FSAE program are
insufficient, and there is a need for more space and new and better technology.
Most of the teaching labs may also be used for research activities. In addition, the
department has the following labs dedicated specifically to research such as nano-materials
(Rm.108/324), turbulence (Rm.118), micro-mechanics of materials (Rm.318), as well as
computational facilities. Faculty and graduate students working on MEMS and micro-fabrication
also use cleanroom facilities at Manufacturing Training and Technology Center.

7C. Space Management Planning Efforts
Discuss any recent space management planning efforts of the unit relative to the teaching, scholarly, and research
activities of the faculty associated with the unit. Include an explanation of any proposed new initiatives that will
require new or renovated facilities.

There is an ongoing effort led by a fund raising committee, consisting of community
leaders and UNM personnel, to transition our FSAE program from its current space (in ME
Building) to new facilities (in the newly renovated Farris Engineering Center). The plan is to
acquire modern labs and collaborative design space with a much greater square footage.

7D. Unit Facility Goals and Strategic Planning
Discuss the unit’s facility goals and priorities for the future and the timelines associated with them. Include a
description of short-term goals (1 – 3 years) (e.g. renovation requests) and long-term goals (4 – 10 years) (e.g. new
facilities) and how they align with UNM’s strategic planning initiatives. Explain the funding strategies associated
with any of the unit’s facility goals.

The ME Building has started to show its age. We struggle to fund maintenance and
upgrades since this is not explicitly in our budget. If the department is to grow, apparently a
bigger space is also needed to meet the research and education needs. Planning and resource
allocation will need to be done at the University and School of Engineering level.
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Criterion 8. Peer Comparisons
The degree/certificate program(s) within the unit are of sufficient quality compared to relevant peers. (If applicable,
differentiate for each undergraduate and graduate degree and certificate program offered by the unit.)

8A. Unit's Distinguishing Characteristics
Discuss the distinguishing characteristics of the degree/certificate program(s) within the unit after completing the
Peer Comparison Template provided as Appendix H (i.e., examination of student enrollment rates,
degrees/certificates offered, number of tenure-track faculty, research/creative work of faculty, etc.). Include an
analysis of the unit’s degree/certificate program(s) based on comparisons with similar or parallel programs: (1) at
any of UNM’s 22 peer institutions; (2) at other peer institutions identified by the unit; and (3) designated by relevant
regional, national, and/or professional agencies.

Appendix D lists the comparison of our department with other ME departments at
UNM’s peer institutions. Of the 22 designated peer institutions, the comparison excludes those
with more complicated departmental designations such as Department of Aerospace and
Mechanical Engineering, Department of Mechanical and Materials Engineering, etc. (It is often
difficult to differentiate the faculty belonging to different degree programs within the same
department. In some cases the reported student enrollment data were also intermixed.) However,
we added New Mexico Institute of Mining and Technology (with Department of Mechanical
Engineering) to the list and kept New Mexico State University (with Department of Mechanical
and Aerospace Engineering), so all three research universities in New Mexico are included.
In the table we included in the last column the 2018 U.S. News and World Report Best
Graduate Schools rankings for the Mechanical Engineering program. UNM is ranked 95. Of all
the 15 universities shown in Appendix D the two highest are University of Texas at Austin (11)
and Texas A&M University (17). Five out of the 15 Mechanical Engineering programs are
unranked (or, beyond the 115 Mechanical Engineering programs ranked by the magazine). A
glance at the table makes clear that those departments with fewer than 20 faculty members tend
to be unranked, with the only exception being UNM. In the table UNM and University of Kansas
tie at 95, but Kansas has fewer undergraduate students, fewer M.S. students, fewer Ph.D.
students and more faculty. Our department is under-resourced with a very small faculty size, and
yet we carry out our duties well. Although we aspire to achieve higher ranking, it is unattainable
without more faculty members.

8B. Strategic Planning in Relation to Peer Institutions
Discuss the unit’s strategic planning efforts going forward to improve, strengthen, and/or sustain the quality of its
degree/certificate program(s) in relation to peer institutions.

As described in previous sections, the department is conducting faculty searches this year
to hopefully start to regain our strength. More research-active faculty will generate more research
funding and thus more graduate students; along with it comes better reputation, higher ranking
and higher enrollment at all levels. The support from higher administrations is needed to realize
this strategic goal.
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Appendix A
APR Criterion 5: Faculty Credentials Template
Directions: Please complete the following table by: 1) listing the full name of each faculty member associated with the designated
department/academic program(s); 2) identifying the faculty appointment of each faculty member, including affiliated faculty (i.e., LT,
TTI, TTAP, AD, etc.); 3) listing the name of the institution(s) and degree(s) earned by each faculty member; 4) designating the
program level(s) at which each faculty member teaches one or more course (i.e., “X”); and 5) indicating the credential(s) earned by
each faculty member that qualifies him/her to teach courses at one or more program levels (i.e., TDD, TDDR, TBO or Other). Please
include this template as an appendix in your self-study for Criterion 5A.
Name of Department/Academic Program(s):

Department of Mechanical Engineering

NOTE: Please add rows to the table as needed.
Full First and Last Name

Faculty Appointment
Continuing
 Lecturer (LT)
 Probationary/Tenure Track Instructor (TTI) or Asst. Prof.
(TTAP)
 Tenured - Assoc. Prof. (TAP),
Prof. (TP), or Dist. Prof. (TDP)
 Prof. of Practice (PP)
Temporary
 Adjunct (AD)
 Term Teacher (TMT)
 Visitor (VR)
 Research Faculty (RF)

Institution(s) Attended, Degrees Earned,
and/or active Certificate(s)/Licensure(s)
(e.g., University of New Mexico—BS in
Biology; University of Joe Dane—MS in
Anthropology; John Doe University—PhD in
Psychology; CPA License—2016-2018)

1.

Chris Hall

TP

Cornell University – PhD in Theoretical and
Applied Mechanics

2.

Nathan Jackson

TTAP

Arizona State University – PhD in
Bioengineering

3.

Tariq Khraishi

TP

Washington State University – PhD in
Mechanical and Materials Engineering

4.

Asal Naseri
Kouzehgarani

LT

University of Illinois, Urbana-Champaign –
PhD in Aerospace Engineering
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Program Level(s)
(Please leave blank or provide
“N/A” for each level(s) the
faculty does not teach at least
one course.)

Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate

X
X
X
X
X
X
X
X
X
X
X

Faculty Credentials
 Faculty completed a terminal
degree in the discipline/field
(TDD);
 Faculty completed a terminal
degree in the discipline/field and
have a record of
research/scholarship in the
discipline/field (TDDR);
 Faculty completed a terminal
degree outside of the
discipline/field but earned 18+
graduate credit hours in the
discipline/field (TDO); OR
 Other (Explain)
TDDR

TDDR

TDDR

TDDR

Full First and Last Name

Faculty Appointment
Continuing
 Lecturer (LT)
 Probationary/Tenure Track Instructor (TTI) or Asst. Prof.
(TTAP)
 Tenured - Assoc. Prof. (TAP),
Prof. (TP), or Dist. Prof. (TDP)
 Prof. of Practice (PP)
Temporary
 Adjunct (AD)
 Term Teacher (TMT)
 Visitor (VR)
 Research Faculty (RF)

Institution(s) Attended, Degrees Earned,
and/or active Certificate(s)/Licensure(s)
(e.g., University of New Mexico—BS in
Biology; University of Joe Dane—MS in
Anthropology; John Doe University—PhD in
Psychology; CPA License—2016-2018)

5.

Sang Lee

TTAP

University of Illinois, Urbana-Champaign –
PhD in Aerospace Engineering

6.

Andrea Mammoli

TP

University of Western Australia – PhD in
Mechanical and Materials Engineering

7.

Svetlana Poroseva

TAP

Novosibirsk State University – PhD in
Physics and Mathematical Sciences

8.

John Russell

TP

University of Michigan – PhD in Aerospace
Engineering

9.

Yu-Lin Shen

TP

Brown University – PhD in Engineering
(Materials Science)

10. Francesco Sorrentino

TTAP

University of Naples Federico II – PhD in
Control Engineering

11. Mehran Tehrani

TTAP

12. Randy Truman

TP

Virginia Polytechnic Institute and State
University – PhD in Engineering Science and
Mechanics
Arizona State University – PhD in Aerospace
and Mechanical Engineering

13. Peter Vorobieff

TP

Lehigh University – PhD in Mechanical
Engineering and Applied Mathematics
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Program Level(s)
(Please leave blank or provide
“N/A” for each level(s) the
faculty does not teach at least
one course.)

Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral
Undergraduate
Graduate
Doctoral

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Faculty Credentials
 Faculty completed a terminal
degree in the discipline/field
(TDD);
 Faculty completed a terminal
degree in the discipline/field and
have a record of
research/scholarship in the
discipline/field (TDDR);
 Faculty completed a terminal
degree outside of the
discipline/field but earned 18+
graduate credit hours in the
discipline/field (TDO); OR
 Other (Explain)
TDDR

TDDR

TDDR

TDDR

TDDR

TDDR

TDDR

TDDR

TDDR

Full First and Last Name

14. John Wood

Faculty Appointment
Continuing
 Lecturer (LT)
 Probationary/Tenure Track Instructor (TTI) or Asst. Prof.
(TTAP)
 Tenured - Assoc. Prof. (TAP),
Prof. (TP), or Dist. Prof. (TDP)
 Prof. of Practice (PP)
Temporary
 Adjunct (AD)
 Term Teacher (TMT)
 Visitor (VR)
 Research Faculty (RF)
TP

Institution(s) Attended, Degrees Earned,
and/or active Certificate(s)/Licensure(s)
(e.g., University of New Mexico—BS in
Biology; University of Joe Dane—MS in
Anthropology; John Doe University—PhD in
Psychology; CPA License—2016-2018)

Massachusetts Institute of Technology – PhD
in Mechanical Engineering

85

Program Level(s)
(Please leave blank or provide
“N/A” for each level(s) the
faculty does not teach at least
one course.)

Undergraduate
Graduate
Doctoral

X
X
X

Faculty Credentials
 Faculty completed a terminal
degree in the discipline/field
(TDD);
 Faculty completed a terminal
degree in the discipline/field and
have a record of
research/scholarship in the
discipline/field (TDDR);
 Faculty completed a terminal
degree outside of the
discipline/field but earned 18+
graduate credit hours in the
discipline/field (TDO); OR
 Other (Explain)
TDDR

Appendix B
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Appendix C
Mechanical Engineering Building Floor Plans

89

90

91

92

APPENDIX D
PEER COMPARISON

Of the 22 designated peer institutions, the comparison below excludes those with more complicated departmental designations such as
Department of Aerospace and Mechanical Engineering, Department of Mechanical and Materials Engineering, etc. (It is often difficult
to differentiate the faculty belonging to different degree programs within the same department. In some cases the reported student
enrollment data were also intermixed.) However, we added New Mexico Institute of Mining and Technology (with Department of
Mechanical Engineering) to the list and kept New Mexico State University (with Department of Mechanical and Aerospace
Engineering), so all three research universities in New Mexico are included.

Total
University
Enrollment

Unit Undergraduate
Degrees/Certificates
Offered

Unit
Undergraduate
Student
Enrollment

Unit Graduate
Degrees/Certificates
Offered

Unit Graduate
Student Enrollment

Total #
of Unit
Faculty

Status/Ranks/
Comparisons (i.e.,
program goals,
curriculum,
faculty, and
students, etc.)

Other
(U.S. News 2018
Ranking: Best
Graduate
Schools –
Mechanical
Engineering)

University of New
Mexico

26,278

 BS

 586-BS

 MS
 PhD

 53 MS
 30 PhD

14

95

Arizona State
University

51,869

 BSE

 1,683 BS

 MS
 PhD

 356 MS + PhD

33

52

New Mexico State
University

14,432

 BS

 671 BS

 MS
 PhD

 46 MS + PhD

17

unranked

Texas A&M
University

62,803

 BS

 1,313 BS

 MS
 PhD

 207 MS
 246 PhD

55

17

Texas Tech
University

36,996

 BS

 942 BS

 MS
 PhD

 28 MS
 89 PhD

28

78

The University of
Texas at Austin

51,525

 BS

 1,213 BS

 MS
 PhD

 158 MS
 194 PhD

61

11

The University of
Texas at El Paso

23,922

 BS

 858 BS

 MS
 PhD

 66 MS
 36 PhD

13

unranked
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Total
University
Enrollment

Unit Undergraduate
Degrees/Certificates
Offered

Unit
Undergraduate
Student
Enrollment

Total #
of Unit
Faculty

Status/Ranks/
Comparisons (i.e.,
program goals,
curriculum,
faculty, and
students, etc.)

Other
(U.S. News 2018
Ranking: Best
Graduate
Schools –
Mechanical
Engineering)

Unit Graduate
Degrees/Certificates
Offered

Unit Graduate
Student Enrollment

 MS
 PhD

 80 MS + PhD

22

85

 89 MS + M.Eng.
 94 PhD

44

36

 42 MS
 7 M.Eng.
 16 PhD

12

unranked

University of
CaliforniaRiverside

23,278

 BS

 511 BS

University of
Colorado-Boulder

33,681

 BS

 1,031 BS

University of
Colorado-Denver

15,008

 BS

 235 BS

University of
Houston

45,364

 BS

 964 BS

 MS
 PhD

 211 MS
 115 PhD

29

69

University of
Kansas

28,401

 BS

 495 BS

 MS
 PhD

 31 MS
 16 PhD

21

95

 21 MS Mech. Eng.
 5 MS Aerospace
Eng.
 1 MS Biomed.
Eng.
 2 MS Materials &
Nuclear Eng.
 46 PhD Mech.
Eng.

19

unranked








MS
M.Eng.
PhD
MS
M.Eng.
PhD

University of
Nevada-Las Vegas

30,471

 BS Mech. Eng.

 615 BS

 MS Mech. Eng.
 MS Aerospace
Eng.
 MS Biomed. Eng.
 MS Materials &
Nuclear Eng.
 PhD Mech. Eng.

University of Utah

31,860

 BS

 920 BS

 MS
 PhD

 123 MS
 134 PhD

38

78

New Mexico
Institute of Mining
and Technology

2,009

 BS

 334 BS

 MS
 PhD

 50 MS
 5 PhD

13

unranked
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